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(57) A compound represented by the formula (I) [A 
represents a 5- to 7-membered hydrocarbon ring group; 
L represents -NR 3 -CO-, -CO-NR 3 - and the like (R 3 rep- 
resents a hydrogen atom, a lower alkyl group, a lower 
acyl group and the like); M represents an alkylene link- 
ing group (a carbon atom constituting the carbon chain 
may be replaced with a nitrogen atom, an oxygen atom 
and the like); X represents -S-, -0-, -NR 4 -, -NR 5 -CO- 
and the like (R 4 and R 5 represent a hydrogen atom, a 
lower alkyl group and the like) or a single bond; Y rep- 
i— resents an alkyl group, an aryl group, an amino group, 
^ an aromatic heterocyclic group and the like; R 1 repre- 
C*3 sents a lower alkyl group, a lower alkenyl group, a lower 
h» alkynyl group or a lower acyl group; and R 21 , R 22 and 
R 23 represent a hydrogen atom, a hydroxyl group, a low- 
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er alkyl group and the like] or a salt thereof. The com- 
pound is useful as an active ingredient of medicaments 
for diseases in which neuropeptide Y is involved, inges- 
tion control for hyperphagia and the like. 
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Description 

Technical Field 

[0001] The present invention relates to a tricyclic compound useful in the pharmaceutical field and a medicament 
comprising the compound as an active ingredient. 

Background Art 

[0002] Neuropeptide Y (hereinafter occasionally abbreviated as "NPY" in the specification) is a peptide consisting 
of 36 amino acid residues, and first isolated from swine brain by Tachimoto et al. in 1982 [Nature, 296, p.659 (1982)]. 
NPY was revealed to be classified into the pancreatic polypeptide (PP) family based on the homology of primary amino 
acid sequence. As polypeptides belonging to this family, pancreatic polypeptides (PP) produced in pancreatic endocrine 
system cells and peptides YY (PYY) produced in endocrine system cells of the digestive tract are known. All of these 
peptides of the PP family consist of 36 amino acid residues and a carboxy terminal (C-terminal) sequence consisting 
of several amino acid residues is well conserved among them. In particular, in all of the polypeptides, the C-terminal 
amino acid (36th amino acid: Y36) is tyrosine. For this reason, receptors for the peptides of the PP family are referred 
to as Y-type receptors. It has also found that the Y type receptors are seven transmembrane-type receptors conjugated 
with G protein. 

[0003] NPY is widely distributed over the central nervous system and the peripheral nervous system, and it bears 
various functions in living bodies as one of the peptides existing in the nervous systems in largest amounts. For example, 
NPY is involved in control of blood pressure, control of ingestion behavior, control of intestinal function, control of 
circadian rhythm, suppressive control of insulin secretion, suppression of secretion of hormones such as prolactin, 
lutenizing hormone, adrenocorticotropic hormone, gonadotropin releasing hormone and vasopressin, and the like. It 
is known that, when NPY is continuously administered into a ventricle, obesity and insulin resistance are induced based 
on these actions. NPY is also involved in control of emotion, functions of the central autonomic nervous system and 
the like. 

[0004] Furthermore, NPY coexists with norepinephrine at terminals of sympathetic nerves, and is involved in tonicity 
of sympathetic nerves. It is known that peripheral administration of NPY causes vasoconstriction and enhances actions 
of other vasoconstrictors such as norepinephrine [International Journal of Obesity], 19, p.517 (1995); Endocrinology, 
133, p.1753 (1993); British Journal of Pharmacology, 95, p.419 (1988)]. 

[0005] The function of NPY is expressed when it binds to a Y-type receptor for NPY which exists in the central or 
peripheral nervous system. As the NPY receptor, at least six kinds of subtypes have been recognized so far, and genes 
encoding the receptors have been isolated exceptforY3. Y1 is the first cloned receptor [FEBS Letter, 271 , p.81 (1990)], 
and the receptor mainly distributes in vessels in the peripheral system and is involved in vasoconstriction (increase of 
blood pressure). In the central system, the receptor mainly distributes in cerebral cortex, thalamus and amygdaloid 
corpus, and it is considered that anxiety action is expressed in amygdaloid corpus through the Y1 receptor. 
[0006] Y2 receptor was first classified as a pharmacologically different receptorfrom the Y1 receptor, and its existence 
was clarified by isolation of its gene [J. Biol. Chem., 270, p.22661 (1 995)]. The expression site of this receptor is mainly 
brain. The receptor is localized in, in particular, cerebral cortex, hippocampus, amygdaloid corpus and the like, whilst 
the receptor has not been found in cerebellum or spinal marrow. Y3 receptor has been pharmacologically classified, 
however, its gene has not yet been isolated. Y4 receptor was found by using human Y1 receptor cDNA as a probe, 
and its gene was isolated [J. Biol. Chem., 270, p.26762 (1 995)]. Its expression is specifically limited to prostate, colon, 
pancreas and small intestine, and the receptor has not found in brain, kidney, lung, heart, spleen and the like. 
[0007] It has long been suggested that other NPY receptor subtype may exist in hypothalamus, which has ligand 
affinity similar to that of the Y1 receptor and controls ingestion behavior, and Gerald et al. successfully cloned Y5 
receptor that controlled ingestion from a rat hypothalamus cDNA library [Nature, 382, p. 168 (1996)]. The Y5 receptor 
has low homology of 35% or less to the other NPY receptors. Its expression site is limited to cerebral hypothalamus, 
and the receptor is mostly involved in control of ingestion. Y6 receptor is found only in mouse, and the receptor does 
not function in human as its gene is a pseudogene. 

[0008] A substance that has affinity for these Y-type receptors and acts as an agonist or antagonist for the receptors 
can control expression of actions of NPY A substance having such properties is expected to be useful in prophylactic 
or therapeutic treatment of various kinds of diseases in which NPY is involved, for example, cardiovascular diseases 
such as hypertension, kidney diseases, heart diseases and vascular spasm, central system diseases such as hyper- 
phagia, melancholia, epilepsy and dementia, metabolic diseases such as obesity, diabetes mellitus, hyperlipidemia 
and hormone abnormality, inappetence of cancer patients, glaucoma and the like [Trends in Pharmacological Sciences] 
15, p.153 (1994)]. 

[0009] In particular, it is expected that a substance that has selective affinity to the Y5 receptor (also referred to as 
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"NPY/Y5 receptor" hereinafter in the specification) among the NPY receptors is useful for prophylactic and/or thera- 
peutic treatment of diseases in which the NPY/Y5 receptor is involved, and can be used without a risk of side effects 
of enhancing or antagonizing other Y-type receptors. Since the Y5 receptor is mostly involved in the control of ingestion, 
it is considered that the substance can be used as an ingestion controlling agent for hyperphagia and inappetence of 
5 cancer patients, for example, and can also be used for prophylactic or therapeutic treatment of central system diseases 
such as melancholia, epilepsy and dementia, metabolic diseases such as obesity, diabetes mellitus, hyperlipidemia 
and hormone abnormality and the like. 

[0010] The gene coding for the NPY/Y5 receptor and applications thereof are disclosed in U.S. Patent No. 5,602,024, 
International Patent Publication W096/16542 and WO96/46250. However, these publications do not specifically dis- 

10 close nor suggest the compounds of the present invention, 

[0011] As antagonists against the NPY/Y5 receptor, aryl sulfonamide and sulfamide derivatives are disclosed in 
W097/19682, quinazoline derivatives are disclosed in WO97/20820, WO97/20821 , WO97/20822 and WO97/20823, 
amide derivatives are disclosed in W098/35944 and W098/35957, aminopyridine derivatives are disclosed in 
WO98/40356, pyrazole derivatives are disclosed in W098/24768, WO98/25907, WO98/25908 and WO98/27063, xan- 

15 thene derivatives are disclosed in WO98/47505 and the like. However, these publications do not specifically disclose 
nor suggest the compounds of the present invention. W099/27965 discloses that NPY/Y5 receptor antagonists are 
useful for prophylactic or therapeutic treatment of hypercholesterolemia, hyperlipidemia or arteriosclerosis. 
[0012] Compounds which structurally relates to the compounds represented by the general formula (I) or the general 
formula (IV) of the present invention are described in European Patent Publication EP882726, WO98/01417, 

20 WO97/40017, Japanese Patent Unexamined Publication (Kokai) Nos. 8-301846, 54-017932, 48-054061, 
WO95/04720, Canadian Patent No. 1 ,299,577, WO92/15590, WO98/0671 7, W094/14773, U.S. Patent No. 3,932,456. 
However, these publications do not disclose NPY antagonism of the respective disclosed compounds, and do not 
specifically disclose nor suggest the compounds newly provided by the inventor of the present invention. 
[0013] Compounds which structurally relates to the compounds represented by the general formula (XXI) of the 

25 present invention are described in W098/11895, WO98/06402, EP746962, U.S. Patent Nos. 5,708,187, 5,814,653, 
C. R. Heb. Seances Acad. Sic, 251 , p.2728, 1960 and J. Phamacol. Exptl. Therap., 99, p.450, 1950. However, these 
publications do not specifically disclose nor suggest the compounds of the present invention and the NPY antagonism 
thereof. 

30 Disclosure of the Invention 

[0014] An object of the present invention is to provide a substance having affinity for the NPY receptors, in particular 
a substance having selective affinity to the NPY/Y5 receptor Another object of the present invention is to provide a 
medicament having a controlling action of ingestion and is useful as, for example, an ingestion controlling agent for 

35 hyperphagia and inappetence of cancer patients. Still another object of the present invention is to provide a medicament 
useful for prophylactic or therapeutic treatment of central system diseases such as melancholia, epilepsy and dementia, 
metabolic diseases such as obesity, diabetes mellitus, hyperlipidemia and hormone abnormality and the like. 
[0015] The inventors of the present invention conducted various studies to achieve the aforementioned objects. As 
a result, they found that novel compounds represented by the following general formula (I) had affinity for the NPY 

40 receptors and controlling action of expression of the action of NPY. Moreover, they also found that compounds repre- 
sented by the following general formula (IV) also had the same action. Furthermore, they found that these substances 
have selective affinity particularly to the NPY/Y5 receptor, and that these substances were useful as a medicament for 
ingestion control and prophylactic or therapeutic treatment of the aforementioned diseases. The present invention was 
achieved on the basis of these findings. 

45 [0016] That is, the present invention provides compounds represented by the following general formula (I): 



50 




55 

[in the formula, A represents a 5- to 7-membered hydrocarbonic ring group (wherein the ring may have one or more 
substituents selected from the group consisting of a hydroxyl group, a lower alkyl group, a lower acyl group, a lower 
alkoxy group and a halogen atom, and wherein the lower alkyl group, the lower acyl group and the lower alkoxy group 
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may have one or more substituents); 

L represents a linking group selected from the group consisting of -NR 3 -CO- -CO-NR 3 - -NR 3 -CS- -CS NR 3 
-NR -SOj- and -S0 2 -NR3- (in the formulas, R 3 represents a hydrogen atom, a lower alky'l group or a lower acy'l 
group, wherein the lower alkyl group and the lower acyl group may have one or more substituents)- 
M represents an alkylene linking group having 2 to 10 carbon atoms [the alkylene linking group may have one or 
more substituents, and the carbon atoms constituting the carbon chain of the alkylene linking group (except for at 
least one carbon atom) maybe replaced with a nitrogen atom, an oxygen atom, asulfuratom ora3-to 8-membered 
cycloalkylene group, wherein the nitrogen atom may be substituted with a lower alkyl group or a lower acyl group 
roTresenT-NR^ 9 ™ P " ^ SUbstituents J' ? rovided that M ™* °* a single bond when L 

X represents a linking group selected from the group consisting of -S-, -0-, -NR 4 - -NR5-CO- -NR5-CS or 

aZ frSn SL 1 ! 6 'T^*' T repreSenXS 3 hydro 9 en atom ' an 9™P °r » lower acyl group, wherein the 
a kyl group and the lower acyl group may have one or more substituents, and the alkyl group may contain a ring 

ZZ G ' T PreSentS 3 t! ydr09en at ° m ' 8 '° Wer 8lkyl 9r0Up ° ra ' 0Weracyl « »• loweralM group 
orov Z TtS 9r0UP ™\ mL 0 " 6 ° r m ° re substituents ' and * ™* ^nd to M to form a ring) or a singTe bond 
provded that X represents -NR*- when M represents a single bond (wherein R 4 represents a hydrogen atom 0 
an alkyl group, and wherein the alkyl group may contain a ring structure and may have one or more substituents) 
and X represents a linking group selected from the group consisting of -NR5-CO-, -NR5-CS- and -NR5-SOo- men- 
tioned above (in the formulas, R5 has the same meaning as that defined above) when A represents a benzene ring- 
Y represents a substituent selected from the group consisting of an alkyl group having 1 to 20 carbon atoms (said 
2' ™ P may Conta ' n a rm 9 structure >. an af y> group having 6 to 12 carbon atoms, an amino group a 
monoalkylam.no group having 1 to 8 carbon atoms, a dialkylamino group having 2 to 16 carbon atoms, an azacy- 

g 7lTr 9 1 , " at0mS, 3 pnos P hor y' 9 rau P. a monoalkylphosphoryl group having 1 to 8 carbon 
atoms, a dialkylphosphoryl group having 2 to 16 carbon atoms, an aromatic heterocyclic group and a 5- to 7-mem- 
bered non-aromatic heterocyclic group (said groups may further have one or more substituents, and may bind to 
hetlrlrn 3 n" 9) ' T v th3t Y r6PreSentS an ar ° matiC hsteroc y clic group or a 5- to 7-membered non-aromatb 
S 9 ' r ? 8 Sin9le b ° nd ' and R4 and Y may bind 10 each other t0 a ring together 

*1 2T Z th9y Wh6n M repreSentS 3 Sin 9 ,e bond < the ri "9 ™V "rtain one or more 

hetero atoms as nng-constitutmg atoms in addition to the nitrogen atom bound with R 4 and Y, and may have one 
or more substituents); 

R1 represents substituent selected from the group consisting of a lower alkyl group, a lower alkenyl group, a lower 
sliSents) aTd 3 & "* ^ 9r ° UPS ° M * ™ 9 Mm ' a " d may have one or ™ re 
rt 2 J m R2 ?? R ? 6aCh independent| y re P resent a substituent selected from the group consisting of a hydrogen 

T2 ?™ oxy 9roup ;^ , ower alkyl group ' a lower acyl 9roup - a ,ower a,kox y s™p. a hai °9*n *™. *» 

r r W r n ° 9r ° UP - 3 di(l0WSr a W mi ™ 9">up, * *™ acylamino group and an amido 
group (the substituent may have one or more substituents)] and salts thereof. 

[0017] According to a preferred embodiment of the present invention, in the aforementioned general formula (I), 

A represents a 5- to 7-membered hydrocarbon ring (the ring may have one or more substituents selected from the 
group consisting of a hydroxyl group, a lower alkyl group, a lower acyl group, a lower alkoxy group and a halogen 

subTt'JenT 9r ° UP ' l0W6r ^ 9r0UP ,0W6r a ' k0Xy 9r ° UP ™ V Ha " e °" e ° r m ° re 

L represents a linking group selected from the group consisting of -NR 3 -CO- -CO-NR 3 - -NR3-CS- -CS NR 3 

' S °k' and ■ S °2- NR3 -,( in ,he formula *. R 3 represents a hydrogen atom, a lower alkyi group or a lower acyi 
group, wherein the lower alkyl group and the lower acyl group may have one or more substituents)- 
M represents an alkylene linking group having 2 to 1 0 carbon atoms [the alkylene linking group may have one or 
more substituents, and the carbon atoms constituting the carbon chain of the alkylene link" g group (except for a 

££££ be reP ' aCed Wfth 3 nitr ° 9en at0m ' an 0xygen atom, a sulfur atom or a 3- to 8-membe red 

cyc'oalkylene group, wherein the nitrogen atom may be substituted with a lower alkyl group or a lower acyl group 
and the cycloalkylene group may have one or more substituents]; 
X represents a linking group selected from the group consisting of -S- -O- -NR 4 - 

»Tl C r °;L:? R5 " CS " and , " NR5 " S ° 2 " 0n the f0rmU ' aS - ° 4 and R5 each independently represent a hydrogen atom 
a lower alkyl group or a lower acyl group, wherein the lower alkyl group and lower acyl group may have on or 

cTou?" ThT S ' V R ^ bind t0 M ,0 f ° rm 3 rin9) ° r 3 Single b0nd ' provided ** * ^n7' ° n n k e in ° g r 
group S electedfromthegroupconsistingof-NR5-CO-,-NR5-CS-and-NR5-S0 2 -mentionedabove(intheformulas 



25 



30 
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R 5 has the same meaning as that defined above) when A represents a benzene ring; 

Y represents a substituent selected from the group consisting of an alkyi group having 1 to 12 carbon atoms, an 
aryl group having 6 to 12 carbon atoms, an amino group, a monoalkylamino group having 1 to 8 carbon atoms, a 
diaikylamino group having 2 to 1 6 carbon atoms, an azacycloalkyl group having 4 to 8 carbon atoms, a phosphoryl 

5 group, a monoalkylphosphoryl group having 1 to 8 carbon atoms, a dialkylphosphoryl group having 2 to 16 carbon 

atoms, an aromatic heterocyclic group and a 5- to 7-membered non-aromatic heterocyclic group (said groups may 
further have one or more substituents, and may bind to R 5 to form a ring), provided that Y represents an aromatic 
heterocyclic group or a 5- to 7-membered non-aromatic heterocyclic group when X represents a single bond; 
R 1 represents a substituent selected from the group consisting of a lower alkyl group, a lower alkenyl group, a 

10 lower alkynyl group and a lower acyl group (said groups may contain a ring structure, and may have one or more 

substituents); and 

R 21 , R 22 and R 23 each independently represent a substituent selected from the group consisting of a hydrogen 
atom, a hydroxyl group, a lower alkyl group, a lower acyl group, a lower alkoxy group, a halogen atom, an amino 
group, a mono(lower alkyl)amino group, a di(lower alkyl)amino group, a lower acylamino group and an amido 
15 group (the substituent may have one or more substituents). 

[0018] In the aforementioned preferred embodiment, preferred compounds are those wherein A is a hydrocarbon 
ring group represented by the following formula (la), (lb) or (Ic): 

20 

<x a a 

25 (la) (lb) (Ic) 



(the rings may have one or more substituents selected from the group consisting of a hydroxyl group, a lower alkyl 
group, a lower acyi group, a lower alkoxy group and a halogen atom, wherein the lower alkyl group, the lower acyl 

30 group and the lower alkoxy group may have one or more substituents) and salts thereof; and A is preferably a benzene 
ring (the benzene ring may have one or more substituents selected from the group consisting of a hydroxyl group, a 
lower alkyl group, a lower acyl group, a lower alkoxy group and a halogen atom, wherein the lower alkyl group, the 
lower acyl group and the lower alkoxy group may have one or more substituents). Furthermore, according to further 
preferred embodiments, there are provided compounds represented by the aforementioned general formula (I) and 

35 salts thereof, wherein L is -NR 3 -CO- and X is -NR 5 -CO- or -NR 5 -S0 2 -; and compounds represented by the aforemen- 
tioned general formula (I) and salts thereof, wherein L is -CO-NR 3 - and X is -NR 5 -CO- or -NR 5 -S0 2 -. 
[0019] Further, as a preferred embodiment falling within the scope of the aforementioned general formula (I), there 
are provided compounds represented by the following general formula (XXI): 

40 



45 




(XXI) 



50 

[in the formula, A" represents a 5- to 7-membered hydrocarbon ring group (the ring may have one or more substituents 
selected from the group consisting of a lower alkyl group, a lower alkoxy group and a halogen atom, wherein the lower 
alkyl group and the lower alkoxy group may have one or more substituents); 

55 Rioi represents a lower alkyl group or a lower acyl group (the lower alkyl group and the lower acyl group may 

contain a ring structure, and may have one or more substituents); 

R 102 represents a hydrogen atom or an alkyl group having 1 to 20 carbon atoms in total (the alkyl group may 
contain a ring structure, and may have one or more substituents); R 103 represents an alkyl group having 1 to 20 



5 



EP 1 184 373 A1 

carter, atoms in total (the alky, group may contain a ring structure, and may have one or more substitute), and 
may have one or more substituents on the ring)- and " d R b,nd ' and 

<x a a 

(lb) (Ic) 

and salts thereof P koxy group mav have one or m °™ substituents) 

alkoxy group, a lower aWhTo q ouo a^wTZS, 7 9r ° UP ' * Carbam ° y ' 9r ° Up ' 3 SU ' fam °y' ^ a 
alkylsulfonylaminoalkoxy group a lower IrZllZ ™ noa| Wan,.no group, a dialkylamino group, a lower 

.he „«,. g e„ al<m ,„ wheh bind is a flng „ , he X ing Xa, SZTtSj W * 



(R"")„ 

/ x (xxn> 

(CH 2 f„ 



n represents an integer of 1 to 4- 
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an aryl group (the aryl group may have one or more substituents) or a heterocyclic group; 
m represents an integer of 0 to 4, and when two or more of R 107 exist, respective R 107 s are independent and may 
be the same or different] and salts thereof; and compounds represented by the aforementioned general formula 
(XXI) wherein X is -CH 2 -, -O- or -Sand salts thereof. 

5 

[0023] The compounds represented by the aforementioned general formula (I) and salts thereof have affinity for the 
NPY receptors, in particular, act as a ligand of the NPY/Y5 receptor, and can control the expression of the action of 
NPY. Therefore, the compounds represented by the aforementioned general formula (I) and salt thereof are useful for 
prophylactic and/or therapeutic treatment of diseases in which NPY is involved, especially diseases in which the NPY/ 

10 Y5 receptor is involved. 

[0024] According to the present invention, there are thus provided medicaments comprising as an active ingredient 
a substance selected from the group consisting of the compounds represented by the aforementioned general formula 
(I) and physiologically acceptable salts thereof and hydrates thereof and solvates thereof. The aforementioned medi- 
caments are useful as, for example, medicaments for controlling ingestion, medicaments for prophylactic and/or ther- 

15 apeutic treatment of diabetes or medicaments for prophylactic and/or therapeutic treatment of hypercholesterolemia, 
hyperlipidemia or arteriosclerosis. There are also provided use of a substance selected from the group consisting of 
the compounds represented by the aforementioned general formula (I) and physiologically acceptable salts thereof, 
and hydrates thereof and solvates thereof for manufacture of the aforementioned medicaments; methods for controlling 
ingestion, which comprise a step of administering an effective amount of a substance selected from the group consisting 

20 of the compounds represented by the aforementioned general formula (I) and physiologically acceptable salts thereof, 
and hydrates thereof and solvates thereof to a mammal including human; and methods for prophylactic and/or thera- 
peutic treatment of diseases in which NPY is involved, which comprise a step of administering an effective amount of 
a substance selected from the group consisting of the compounds represented by the aforementioned general formula 
(I) and physiologically acceptable salts thereof, and hydrates thereof and solvates thereof to a mammal including 

25 human. 

[0025] As another aspect, the present invention provides ligandsfor NPY receptors comprising as an active ingredient 
a compound represented by the following general formula (IV): 




[in the formula, A' represents a 5- to 7-membered hydrocarbon ring group (the ring may have one or more substituents 
selected from the group consisting of a hydroxyl group, a lower alkyl group, a lower acyl group, a lower alkoxy group, 
40 a halogen atom, an amino group, a mono(lower alkyl)amino group, a di(lower alkyl)amino group, a lower acylamino 
group and an amido group, wherein the lower alkyl group, the lower acyl group and the lower alkoxy group may have 
one or more substituents); L' represents a linking group selected from the group consisting of -NR^-CO-, -CO-NR 63 -, 
-NR 63 -CS-, -CS-NR 63 -, -NR 63 -S0 2 - and -S0 2 -NR 63 - (in the formulas, R 63 represents a hydrogen atom, a lower alkyl 
group or a lower acyl group, wherein the lower alkyl group and the lower acyl group may have one or more substituents) ; 

45 

Q represents a substituent selected from the group consisting of an alkyl group, an alkenyl group, an alkynyl group, 
an alkylalkenyl group, a cycloalkyl group, an alkylcycloalkylatkyl group, an aryl group, a heterocyclic group, an 
alkylcycloalkyl group, a cycloalkylalkyl group and an alkylazacycloalkyl group (the substituent may have one or 
more substituents); 

so r41 represents a substituent selected from the group consisting of a lower alkyl group, a lower alkenyl group, a 

lower alkynyl group and a lower acyl group (the substituent may contain a ring structure, and may have one or 
more substituents); and 

R 51 , R 52 and R 53 each independently represent a substituent selected from the group consisting of a hydrogen 
atom, a hydroxyl group, a lower alkyl group, a lower acyl group, a lower alkoxy group, a halogen atom, an amino 
55 group, a mono(lower alkyl)amino group, a di(lower alkyl)amino group, a lower acylamino group and an amido 

group (the substituent may have one or more substituents)] or a physiologically acceptable salt thereof. According 
to a preferred embodiment of this invention, there are provided the aforementioned ligands of NPY receptors 
wherein L' is -CONR6 3 -. 
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[0026 As a further aspect, the present invention provides medicaments for controlling ingestion, which comprise as 
an active mgredient a substance selected from the group consisting of the compounds represented Z Z^o^et 
t-oned genera, formula (IV) and physiologically acceptable salts thereof, and hydrates thereof and £Z. 
and medicaments for prophylactic and/or therapeutk: treatment of diabetes or medicamentstr P roph y ttic Zor 
US? T 0 ^T 0Mem ^ h *P-«P«emia or arteriosclerosis, which comprise JSCSSS 

of thf™ 8 h ' n T?! m - Th6re ^ fUrth6r Pr0Vid6d USS °' 3 subs,ance <™ ^e group coning 

of the compounds represented by the aforementioned general formula (IV) and physiologically acceptable salts thereof 

ingestion which compnse a step of administering an effective amount of a substance selected from thegrou P ronsTs no 

and hydrates thereof and solvates thereof to a mammal including human; and methods for therapeutic andS oroohv 

!SrSSiSS ,n WhiCh " inV0 ' Ved ' WhiCh C ° mpriSe 3 Step ° f a^isteringTSe Z: K 
^'2 9r ° UP C ° nSISt,ng ° f the com P° unds represented by the aforementioned general formula 

human PhySI ° l0g,Ca " y aCCSptable Safts ^ ™« ****** thereof and solvates thereof to a maLaNncZg 

Best Mode for Carrying out the Invention 

[0027] Definitions of the terms used in this specification are as follows 

[0028] An "alkyl group" or an alkyl portion of substituents having the alkyl portion (for example an alkoxv arouo a 

zz iT 0 T up - a diai fr° group and the ,ike) may be any - ^ ^ rs X tjtsss^ 

arouo J C r IT* men,i ° ned - ThS CydiC alkyl groU P ma * be a P 0 '^ 9roup. As the aZ 

group a C,-C 20 alkyl group, preferably a C r C 12 alkyl group, more preferably a C r C 8 alkyl group further preferabX 
a C r C 6 alkyl group, and most preferably aC,-C 4 alkyl group may be used preferably 
[0029] When the term "lower" is used for a substituent, the term means that the substituent has 1 to 7 preferablv 1 

0 5, and most preferably 1 to 4 carbon atoms unless otherwise specifically mentioned For example examples o5 the 

Tout? 9roup ; n , c K d h e r hyi groupi ethyi group ' n - propyi grou p- ^ <w. «^^£^TSr«? 

arouo Sh Z\ ¥ T P \ CyC ' 0bUtyl 9r0UP ' ^P'opy-methyl group, n-pentyl group, neopentyl gro^uZ 

tZ £2£ n7 9 «° UP ' k P¥ 9r ° UP and " ke - H0WeVer ' <he l0Wer alk y' 9 rau P s are tothese examples 

1 * 6 * may be anV ° f flU0rine atom ' chlorine atom . Nomine atom and iodine atom P 
0030 As the aryl group", a monocyclic or a condensed polycyclic aromatic group can be used For example a 

Z°T r 5 a 7 C " C ar ° matiC 9r ° UP ' Preferab,y a monoc y clic 10 *** a ™atic group, and Ire preS a 
monocyclic or b.cyclic aromatic group may be used. The carbon number of the aryl group may be Z 2 ^ preferablv 

naoh ZZuollT 6 t0 ' Urther Preferab,y 6 t0 1 °- ExampleS 0f the «* group'in ,ude ph enTgreup y 

? nilhL 9 . P ' r. UP ' P henanthr y' 9roup, biphenyl group and the like, but preferably used are phenyl Soup 

OM?! lr P hl n r aP 7 9r0UP . " ke - afyl 9r ° UP may f0rm 3 b0nd * an V Portion on a ring T ' 
[0031] As the heterocyclic group", a monocyclic to tetracyclic heterocyclic group, preferably a monocyclic to tricvclic 
heterocyclic group, more preferably a monocyclic or bicyclic heterocycHc group may be used '!SS^SS^S^ 

Zl^lT™! "f" aS , nit K 96n al ° m ' 0Xy96n 3t0m ' and SU,fUr atom un ' 6SS otherwise ^XZtred 
ItomTn h T t T Specification means an -torn otherthan carbon atom such as nitrogen Lm oxygen 
atom and sulfur atom unless otherwise specifically mentioned. When two or more hetero atoms are contained S 

"™ h r 6 ° 'r erent ' h6t6r0 rin9 may be 9 SatUrated or P artial 'V or an aromTc ring % 

heZ^i ' gr0Up k means a heterac V clic g ro "P whose hetero ring moiety is aromatic, and the "non-aromatic 
heterocyclic group" means a heterocyclic group whose hetero ring moiety is saturated or partially saturated Th e h^ 
erocyclic group may form a bond at any position on a ring. "y sdiuraieo. i ne net 

[0032] Examples of the heterocyclic group include, for example, isocromanyl group, cromanyl qroup pvrrolidinvl 
group pyrrolmyl group, imidazolidinyl group, imidazolinyl group, pyrazolidinyl group pyLiTgroup ZeSwo 

ndohnyl group, isoindol.nyl group, quinuclidinyl group, thienyl group, thianthreny. group, furyl group pyrenyl g oup 
sobenzofuranyl group chromenyl group, xanthenyl group, phenoxatinyl group, 2H pyrro yl greup py regroup im 
■dazolyl group, pyrazolyl group, isothiazolyl group, isoxazofyl group, pyridyl group, pyrazinyl group P ySin7arouo 

qu nol dmyl group, .soqu.nolyl group, quinolyl group, phthalazinyl group, naphthylidinyl group, quinoxalinyl group quina 
zo nyl group, cnnohny. group, pteridinyl group, 4aH-carbazolyl group, carbazolyl I grou Ica^SlZ'^- 

T*Z V 9 l° P ' ny ' 9r0UP ' P henoxazin y' g™^. hexamethyleneimino group, heptamethyleneimino qroup 

SRKSST* triazolyl 9roup ' tetra2 °" 9roup and the ,ike - However ' h ~ gr ° : ™ 
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[0033] In the specification, when a functional group is defined with the phrase "may have a substituent", the phrase 
means that the functional group may have one or more of any substituents unless otherwise specifically referred to 
the substituent(s). When the functional group has two or more substituents, they may be the same or different. A 
position of a substituent is not limited, and a substituent may be present at any substitutable position. 

5 [0034] Types of the substituent are not particularly limit, and examples include, for example, a C|-C 20 alkyl group, 
a C 2 -C 20 alkenyl group, a C 2 -C 20 alkynyl group, a Cg-C^ aryl group, a heterocyclic group, a halogen atom (the halogen 
atom referred to in the present specification may be any of fluorine atom, chlorine atom, bromine atom and iodine 
atom), a hydroxyl group, an oxo group, an amino group, an ammonium group, an imino group, a mercapto group, a 
thioxo group, a cyano group, a nitro group, a carboxyl group, a phosphate group, a sulfo group, a hydrazino group, a 

10 C r C 15 ureido group, a C^C^ imido group, an isothiocyanato group, an isocyanato group, a C,-C 20 alkoxy group, a 
C^-C 2Q alkylthio group, a C 6 -C 20 aryloxy group, a heterocyclyloxy group, a C 6 -C 20 arylthio group, a heterocyclylthio 
group, a C 7 -C 20 aralkyl group, a heterocyclylalkyl group, a C 7 -C 20 aralkyloxy group, a heterocyclylalkyloxy group, a 
C r C 20 alkoxycarbonyl group, a C 6 -C 20 aryloxycarbonyl group, a heterocyclyloxycarbonyl group, a C 2 -C 10 alkylcarbonyl 
group, a C 6 -C 20 arylcarbonyl group, a heterocyclylcarbonyl group, a C 2 -C 10 alkylcarbonyloxy group, a C 6 -C 20 arylcar- 

15 bonyloxy group, a heterocyclylcarbonyloxy group, a C 2 -C 8 alkylcarbonylamino group, a CyC Q sulfonyl group, a C 1 -C 20 
sulfinyl group, a C,-C 8 sulfonylamino group, a C,-C 10 carbamoyl group, a C 2 -C 10 sulfamoyl group, a C^C 2Q 
monoalkylamino group, a C 2 -C 40 dialkylamino group, a C.,-C 20 alkylsulfonylamino group, a C^-C^ alkylcarbonylamino 
group, a C 6 -C 20 arylcarbonylamino group, a C r C 20 alkylsulfonyl group, a C 6 -C 20 arylsulfonyl group, a C|-C 20 alkyl- 
sulfinyl group, a C 6 -C 20 arylsulfinyl group, a C^-C^ alkylsulfonylamino group, a Cg-C^ arylsulfonylamino group, a 

20 C 2 -C 20 alkylaminocarbonyl group, a C 6 -C 20 arylaminocarbonyl group, a C r C 20 alkylaminosulfonyl group, a C 6 -C 20 
arylaminosulfonyl group and the like. 

[0035] Furthermore, the substituents exemplified above may further have one or more other substituents. Examples 
of such substituents include, for example, a hydroxy(C r C 20 alkyl) group, a halogenated C|-C 20 alkyl group, a halo- 
genated C,-C 20 alkylcarbonyl group, a halogenated C 6 -C 20 aryl group, a hydroxy(C 6 -C 20 aryl) group, a mono- or di 
25 (C r C 20 alkyl)carbamoyl group, a OyC^ hydroxyalkyloxy group, a C 2 -C 20 alkoxyalkyloxy group, a C 2 -C 20 alkylsulfo- 
nylaminoalkoxy group, a C 3 -C 20 alkylcarbonylaminoalkoxy group, a C 2 -C 20 alkylsulfonylaminoalkylthio group, a C 3 -C 20 
alkylcarbonylaminoalkylthio group and the like. However the aforementioned substituents are explained solely as ex- 
amples and not limited thereto. 

[0036] As the "acyl group", an arylcarbonyl group such as benzoyl group or an alkylcarbonyl group such as acetyl 
30 group may be used, and these groups may be substituted. Examples of the arylcarbonyl group having a substituent 
include, for example, p-methoxybenzoyl group, p-chlorobenzoyl group and the like, and examples of the alkylcarbonyl 
group having a substituent include, for example, chloroacetyl group, trifluoroacetyl group, benzylcarbonyl group and 
the like. Examples of the alkoxy group include, for example, methoxy group, ethoxy group, n-propoxy group, isopropoxy 
group, n-butoxy group, sec-butoxy group, tert-butoxy group, n-pentoxy group, neopentoxy group, n-hexoxy group and 
35 the like. 

[0037] The number of double bond existing in the "alkenyl group" is not particularly limited, and may preferably be 
1 to 3, more preferably 1 to 2, and further preferably 1 . When two or more double bonds are contained, they may be 
conjugated or not conjugated. The number of triple bond existing in the "alkynyl group" is not particularly limited, and 
may preferably be 1 to 3, more preferably 1 to 2, and further preferably 1 . The alkynyl group may include one or more 

40 double bonds. Two of alkyl groups existing in the "dialkylamino group" or "dialkylphosphoryl group" may be the same 
or different. The number of nitrogen atoms contained as ring-constituting atoms in the "azacycloalkyl group" is not 
particularly limited, and may preferably be 1 to 3, more preferably 1 to 2, and further preferably 1 . 
[0038] In the general formula (I), A represents a 5- to 7-membered hydrocarbonic ring group. This hydrocarbonic 
ring group may include one or more double bonds. As A, for example, the aforementioned hydrocarbonic ring group 

45 represented by (la), (lb) or (Ic) can be used as well as a benzene ring. As A, a 6-membered hydrocarbonic ring group 
can be preferably used, and a benzene ring or a hydrocarbonic group represented by (lb) can be most preferably used. 
The ring of A may have one or more substituents selected from the group consisting of a hydroxyl group, a lower alkyl 
group, a lower acyl group, a lower alkoxy group and a halogen atom, and the lower alkyl group, lower acyl group and 
lower alkoxy group may have one or more substituents. As the substituent existing on the ring of A, a lower alkyl group 

50 and a lower alkoxy group are preferred. 

[0039] In the general formula (I), L represents a linking group selected from the group consisting of -NR 3 -CO-, 
-CO-NR 3 -, -NR 3 -CS-, -CS-NR 3 -, -NR 3 -S0 2 - and -S0 2 -NR 3 -. While R 3 represents a hydrogen atom, a lower alkyl group 
or a lower acyl group, preferably used are a hydrogen atom, methyl group, ethyl group and the like. The lower alkyl 
group and lower acyl group may have one or more substituents, and examples of such substituents include a halogen 

55 atom and the like. L is preferably -NR 3 -CO- or -CO-NR 3 -, further preferably -CO-NR 3 -, and most preferably -CO-NH-. 
[0040] M represents an alkylene linking group having 2 to 1 0 carbon atoms, and the alkylene linking group may have 
one or more substituents. The carbon chain of the alkylene linking group may have one or more branched chains. 
Further, among the carbon atoms constituting the carbon chain of the alkylene linking group except for at least one 
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cycloalky.ene group may have one or more'subsIeT Hoover wZ !** 9r ° UP °' 9 "* 9r ° Up ' and the 
analMenecyc.oalkylenealky^^ 

an alkylene group, an alkyleneoxyalkyiene group an aZe^L^f P andz3ea <* independently represents 
» alkylenecycloalkylene group, which ^al^^nT^T^ * ^'^alkylene group or an 

alkoxy group and lower aoylamino group may WTISSS ' ' ^ 1,18 ,0Wer »* 9r ° Up " lower 

Eoj ~ b a 0 r s s^sssrr* c °r n9 ° f - s -- - nr4 -- - 

• and .ower aoy. group may have IToTZe TZeTZZ^ ^ " 8 ^ 9r ° Up ' and the »* 9™P 
a hydrogen atom, a lowe? alkyl group cJJSJJS^^r* 7,°°"* 3 " n9 StrUCtUre - R5 re P~ 
one or more substituents. R< may bind to M I to fom l Zp2£h T* and '° Wer 3Cyl ^ ma * »»*. 
methy, group, ethy, group and the like. The a.^roup and bwer acvToT ° f * inC ' Ude 3 hydr ° 9en atom ' 

group and lower aoyl group represented by ^ZV^aZSj^7r *' and the '° Wer alkyl 

-NR5-SCV, and most preferred X is -NR5-SO,- When M rLrJ^f , ! ^ US6d X inC ' Ud6 - NR5 - C °- and 
as -NR*, and in this oase, R* represents a hydros atom cZ ^ 9 " ^ * repreS6n,S 3 gr0Up re P resented 
structure and have one or more substrtuenfs FuSS wTen A I ZT ^T ™ d ** alkyl gr ° Up may contain a *0 
selected from the group consisting of -N^CoT-mZl and'-NRSso m "T T'k* 8 ' inkin9 gr0Up 

the same meaning as defined above) NR5-S0 2 - menhoned above (in the formula, R5 has 

Specie examples of R^ndude a !J^S^^SI2l fl,D,JP, '^T ^ & ha '° gen atom and ** » 
methoxyethy, group, methylthiomet^ 9"*P. methoxymethyl group, 

droxymethyl group, hydroxyethyl qrouo camamZmihw V 9 T P ' < * anometh y | group, cyanoethyl group, hy- 
For example, R< may bind to Kr^SSSKlST I" 6 ' R4 may bind to M t0 f °™ ^ 

they may form a pipeline ring, pipeE" ^SM'^^ 8 ^ 
Unking group selected from -NR3-CO- -NR 3 -CS- anc NfS S? ^ * ' S f0m,ed ' L is P^erably a 

substituent of the lower alkyl group o lower alZouo^^^ 1?°* - NR3 " C °-- Exam P |es * «ie 

the like. Hydrogen atom o, Methyl group ^ be p2re d Ts % ' * 8 ha '° 9en atom and 

Kk/ — :^™^ T i - 20 «.« 

dialkylphosphory, group havi g 2 to 7 arZ S? ^7' 9f ° UP haVi " 9 1 *° 8 Ca *° n at °™ a 
aromatic heterocyclic group. Preferably used as I heterocyclic group and a 5- to 7-membered non- 

linear or branched alkyl group having T , 0 ,2 Z^on S^ Tl \ *° *° ^ at ° mS represented "y Y are a 
like. The scope of the cycloalky, gZp JS^^I^^?? 9 7 P haVin9 3 10 12 carbon *™ >™* 
[0045, The aforementionedlbVent^p^ su <* - ad -anty, group, 

such substituents include, for example a hvdmxvi „ m IT , 6 ° r more substi t"ents. Examples of 

aforementioned subsmuents reprinted by ^ ^ ™* *» The 

other to form a ring includes a compound wherein ,* Zna.L? 9 ' A " 6Xample Where Y and R5 bind l ° each 

represents an aromatic heterocyclic g oup or 5 to 7^2^ ^ When X r6pr6SentS a sin 9 le bond . Y 
represents a single bond, R4 and Y may bindt >l£ JotZT^™* 7™? heterocyclic g rou P- ^ther, when M 
bind (the ring may contain one or more hSS^J^TJ 9 ? ^ ^ the nttr ° 9en at0m ,0 which the V 

srr Y x bind ' and may ha - - atoms in addition to the ^ — - 

si :tar 7sss at 9 9 r P p h s a e rr d to s cir °; nr5 - cs - and - nr5 - s °- - v 
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ically, examples include methyl group, ethyl group, propyl group, isopropyl group, butyl group, phenyl group, naphthyl 
group, quinolyl group, pyridyl group, benzimidazolyl group, benzotriazolyl group, monomethylamino group, dimethyl- 
amino group, pyrrolidino group, piperazino group, morpholino group and the like. 

[0047] When X represents a linking group represented by -S-, -O- or -NR 4 -, preferred examples of Y include an aryl 
5 group, a dialkylphosphoryl group, an aromatic heterocyclic group and a non-aromatic heterocyclic group. Specifically, 
preferred examples include tetrazolyl group, triazolyl group, imidazolyl group, oxazolyl group, thiazolyl group, diethyl- 
phosphoryl group, hydantoin ring, thiazolidinedione ring, oxazolidone ring, pyrrolodione ring and the like. 
[0048] When X represents a single bond, Y represents an aromatic heterocyclic group or a 5- to 7-membered non- 
aromatic heterocyclic group. More specifically, preferred examples thereof include tetrazolyl group, triazolyl group, 
10 imidazolyl group, oxazolyl group, thiazolyl group, hydantoin ring, thiazolidinedione ring, oxazolidone ring, pyrrolodione 
ring and the like. 

[0049] R 1 represents a substituent selected from the group consisting of a lower alkyl group, a lower alkenyl group, 
a lower alkynyl group and a lower acyl group, and these groups may contain a ring structure. A lower alkyl group or a 
lower acyl group may preferably be used as R 1 . The aforementioned groups represented by R 1 may have one or more 

15 substituents. Examples of the substituent of the aforementioned groups represented by R 1 include, for example, a 
hydroxyl group, an alkoxy group, an alkylthio group, a carbamoyl group, a cyano group, a halogen atom and the like. 
[0050] Preferred example of R 1 include, for example, methyl group, ethyl group, n-propyl group, isopropyl group, n- 
butyl group, sec-butyl group, tert-butyl group, cyclopropyl group, cycl op ropylm ethyl group, methoxymethyl group, meth- 
oxyethyl group, methylthiomethyl group, methylthioethyl group, cyanomethyl group, cyanoethyl group, propargylmethyl 

20 group, hydroxymethyl group, hydroxyethyl group, acetyl group, carbamoylmethyl group and the like. More preferably 
used examples include methyl group, ethyl group, n-propyl group, isopropyl group, n-butyl group, cyclopropyl group, 
cyclopropylmethyl group, methoxyethyl group, cyanomethyl group, cyanoethyl group, hydroxymethyl group, hydrox- 
yethyl group, acetyl group, carbamoylmethyl group and the like. 

[0051] R 21 , R 22 and R 23 each independently represent a substituent selected from the group consisting of a hydrogen 

25 atom, a hydroxyl group, a lower alkyl group, a lower acyl group, a lower alkoxy group, a halogen atom, an amino group, 
a mono(lower alkyl)amino group, a di(lower alkyl)amino group, a lower acylamino group and an amido group. It is 
preferred that all of R 21 , R 22 and R 23 represent a hydrogen atom. Alternatively, when any one of, or two or more of 
R 21 , R 22 and R 23 are substituents other than hydrogen atom, preferably used substituents include a hydroxyl group, 
a lower alkyl group, a lower acyl group, a lower alkoxy group, a halogen atom and a di(lower alkyl)amino group, and 

30 more preferably used examples include a hydroxyl group, methyl group, methoxy group, a halogen atom, a carbamoyl 
group, an amino group, dimethylamino group and the like. The aforementioned groups represented by R 21 , R 22 and 
R 23 may have one or more substituents. For example, they may have a halogen atom and the like. 
[0052] In the general formula (IV), as R 41 , R 51 , R 52 , R 53 , R 63 and L', the groups explained as for R1 , R 21 , R 22 , R 23 
R 3 and L mentioned above can be used. As A' in the general formula (IV), the 5- to 7-membered hydrocarbonic ring 

35 groups explained as for A can be used. A' may have one or more substituents selected from the group consisting of 
a hydroxyl group, a lower alkyl group, a lower acyl group, a lower alkoxy group, a halogen atom, an amino group, a 
mono(lower alkyl)amino group, a di(lower alky!)amino group, a lower acylamino group and an amido group on the ring, 
and the lower alkyl group, lower acyl group and lower alkoxy group may have one or more substituents. The substituent 
existing on the ring of A' is preferably a hydroxyl group, an amino group, a mono(lower alkyl)amino group, a di(lower 

40 alkyl)amino group or a lower acylamino group. 

[0053] Q represent a substituent selected from the group consisting of an alkyl group, an alkenyl group, an alkynyl 
group, an alkylalkenyl group, a cycloalkyl group, an alkylcycloalkylalkyl group, an aryl group, a heterocyclic group, an 
alkylcycloalkyl group, a cycloalkylalkyl group, and an alkylazacycloalkyl group, and the group represented by the afore- 
mentioned -M-X-Y (in the formula, M, X and Y have the same meanings as those defined above) can preferably be 

45 used as well as a lower alkyl group. For example, ethyl group, propyl group, isopropyl group, butyl group, sec-butyl 
group, tert-butyl group, cyclopropyl group, cyclopropylmethyl group and the like may be used as Q. The aforementioned 
groups represented by Q may have one or more substituents. Examples of such substituents include, for example, a 
hydroxyl group, a carbamoyl group, a sulfamoyl group, a carbamoylalkoxy group, a carbamoylalkylthio group, a sulfa- 
moylalkoxy group, a sulfamoylalkylthio group, a dialkylphosphoryl group, a monoalkylphosphoryl group, phosphoryl 

50 group and the like. 

[0054] In the general formula (XXI), A" represents a 5- to 7-membered hydrocarbon ring group. This hydrocarbonic 
ring group may contain one or more double bonds. As A", the 5- to 7-membered hydrocarbon ring groups specifically 
explained as for A can be used. For example, the hydrocarbon ring groups represented by the aforementioned formula 
(la), (lb) or (Ic) are particularly preferred. On the ring of A, one or more substituents selected from the group consisting 
55 of a lower alkyl group, a lower alkoxy group, and a halogen atom may exist, and the lower alkyl group and lower alkoxy 
group may have one or more substituents. As the substituent existing on the ring of A, a lower alkyl group is preferred. 
[0055] Preferred examples of the lower alkyl group or lower acyl group represented by R 101 include, for example, 
methyl group, ethyl group, n-propyl group, isopropyl group, cyclopropyl group, n-butyl group, isobutyl group, sec-butyl 
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group, tert-butyl group, cyclobutyl group, cyclopropylmethyl group, methoxymethyl group, methoxyethyl group, metti- 
ylthiomethyl group, methylthioethyl group, cyanomethyl group, cyanoethyl group, propargylmethyl group, hydroxyme- 
thyl group, hydroxyethyl group, acetyl group, carbamoylmethyl group and the like. More preferred examples include 
ethyl group, n-propyl group, isopropyl group, isobutyl group, cyclopropyl group, cyclopropylmethyl group and the like, 
and particularly preferred are isopropyl group and isobutyl group. 

[0056] Among the alkyl group having a total carbon number of 1 to 20 represented by R™2, an alkyl group having a 
total carbon number of 1 to 10 is preferred, and a lower alkyl group is more preferred. Particularly preferred is methyl 
group. A preferred example of the alkyl group having a total carbon number of 1 to 20 represented by R 1 <» includes 
an alkyl group having a total carbon number of 1 to 20 and having one or more substituents which contain one or more 
hetero atoms selected from a nitrogen atom, an oxygen atom, and a sulfur atom (the alkyl moiety may preferably be 
a linear or cyclic lower alkyl group having 1 to 4 carbon atoms, and the total carbon number includes the carbon number 
of substituents). 

[0057] Preferred examples of the substituents containing one or more hetero atoms selected from a nitrogen atom 
an oxygen atom, and a sulfur atom, which exist on the alkyl group having a total carbon number of 1 to 20 represented 
by R 03, include hydroxyl group, an amino group, cyano group, a carbamoyl group, a sulfamoyl group, a lower alkoxy 
group, a lower alkylthio group, a lower alkylsulfonylamino group, a lower alkylcarbonyl amino group, a hydroxyalkyl 
group, a hydroxyalkyloxy group, an alkoxyalkyloxy group, a monoalkylamino group, a dialkylamino group a lower 
alkylsulfonylaminoalkoxy group, a lower alkylcarbonylaminoalkoxy group, a lower alkylsulfonylaminoalkylthio group a 
lower alkylcarbonylaminoalkylthio group and the like. Preferred examples also include a heterocyclic group such as 
tetrazolyl group, triazolyl group, imidazolyl group, pyridyl group, morpholinyl group, morpholino group, thiomorpholino 
group, piperazino group, piperazinyl group, piperidino group, piperidinyl group and pyrrolidinyl group, a heterocyclylthio 
group such as triazolylthio group and imidazolylthio group and the like. More preferred examples include a lower alkoxy 
group or pyridyl group, and particularly preferred are methoxy group, 3-pyridyl group and 4-pyridyl group. 
[0058] R102 and R1°3 may bind to each other to form a ring together with the nitrogen atom to which they bind This 
ring may have one or more hetero atoms preferably selected from the group consisting of nitrogen atom, oxygen atom 
and sulfur atom as ring-constituting atoms in addition to the nitrogen atom to which Ri<» and R 103 bind Qne or more 
substituents may exist on the ring, and when two or more substituents exist, they may be the same or different The 
ring to be formed is preferably a 5- to 8-membered ring, and a group represented by the aforementioned qeneral 
formula (XXII) is particularly preferred. 

[0059] RiM, Rios and R 106 each independently represent a substituent selected from the group consisting of a hy- 
drogen atom, a hydroxyl group, a lower alkyl group, a lower acyl group, a lower alkoxy group, a halogen atom an 
amino group, a mono(lower alkyl)amino group, a di(lower alkyl)amino group, a lower acylamino group and an amido 
group (this substituent may have one or more substituents), and the groups specifically explained as for the above 
R , R 2 * and R» C an be used, respectively. It is preferred that all of R™, Rios an d Rios represent a hydrogen atom 
and in this case, it is also preferred that either R1°5 or Ri«s represents a halogen atom, preferably a fluorine atom 
[0060] The compounds represented by the general formula (I) or the general formula (IV) may have one or two 
asymmetric carbons depending on the types of the substituents, and stereoisomers such as optically active isomers 
based on one or more asymmetric carbons and diastereoisomer based on two or more asymmetric carbons may exist 
When the compounds represented by the general formula (I) or the general formula (IV) have an alkenyl group its 
configuration may be either in Z or E. 

[0061] The compound represented by the general formula (I) or the general formula (IV) may exist as a salt Examples 
of the salt include acid addition salt such as inorganic acid salts and organic acid salts; base addition salts such as 
metal salts, ammonium salts and organic ammonium salts; amino acid addition salts and the like. Examples of the acid 
addition salts include, besides inorganic acid salts such as hydrochlorides, nitrates, hydrobromides, sulfates hydro- 
gensulfates, monohydrogenphosphates and dihydrogenphosphates, salts of organic acids such as aliphatic monocar- 
boxylates, dicarboxylates, hydroxyalkanoates, hydroxylated dialkanoate, amino acid salts, aromatic carboxylates and 
aliphatic or aromatic sulfonates. 

[0062] Examples of the organic acid salts include formates, acetates, propionates, benzoates. maleates, malonates 
fumarates, phthalates, succinates, tartrates, citrates, mandelates, oxalates, methanesulfonates, p-toluenesulfonates' 
benzenesulfonates, lactates, malates, glycolates, aspartates, glutamates and the like. Examples of the metal salts 
include, for example, alkali metal salts such as lithium salts, sodium salts and potassium salts, alkaline earth metal 
salts such as magnesium salts and calcium salts, aluminum salts, zinc salts and the like. Examples of the ammonium 
salts include ammonium salts, tetramethylammonium salts and the like, and examples of the organic ammonium salts 
include salts obtained by addition of morpholine, piperidine and the like. Examples of the amino acid addition salts 
include, for example, salts obtained by addition of glycine, phenylalanine, glutamic acid, lysine and the like Further- 
more, the compounds represented by the general formula (I) or the general formula (IV) or salts thereof may exist as 
a hydrate or a solvate. A type of a solvent that forms the solvate is not particularly limited. Examples thereof include 
for example, alcohols such as methanol, ethanol and isopropanol, ethers such as tetrahydrofuran and the like. 
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[0063] Any of the compounds of the general formula (I) in a free form and salts thereof, and hydrates thereof and 
solvates thereof falls within the scope of the present invention. Further, any of the aforementioned isomers of the 
compounds represented by the general formula (I) according to the present invention in a pure form, any mixtures of 
such isomers, racemates thereof and the like also falls within the scope of the present invention. As active ingredients 
of the medicaments of the present invention, the compounds represented by the general formula (I) in a pure form or 
physiologically acceptable salts thereof, or hydrates thereof or solvates thereof can be used. As active ingredients of 
the medicaments of the present invention, the aforementioned isomers in a pure form, any mixtures of the aforemen- 
tioned isomers, racemates thereof and the like can also be used. Furthermore, biological equivalents and chemical 
equivalents of the compounds represented by the general formula (I) or the general formula (IV) may also be used as 
active ingredients of the medicaments of the present invention. For example, dinners, prodrugs and the like of the 
compounds can be used as active ingredients of the medicaments of the present invention. 
[0064] Specific examples of the compounds represented by the general formula (I) or the general formula (IV) will 
be shown below. However, the compounds represented by the general formula (I) or the general formula (IV) are not 
limited to these examples. 
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Compound 1-50 
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Compound 1-62 




Compound 1-63 




Compound 2-1 




Compound 2-4 




Compound 2-2 




Compound 2-5 



.A. 




Compound 2-3 




Compound 2-6 




[0065] Specific examples of the compounds represented by the general formula (IV) other than those mentioned 
above will be shown below. However, the compounds represented by the general formula (IV) are not limited to these 
examples. 
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Compound 3-2 Compound 3-7 




[0066] Specific examples of the compounds represented by the general formula (XXI) will be shown below. However, 
the compounds represented by the general formula (XXI) are not limited to these examples. 
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Compound 12-1 
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H 3 C-^CH 3 

Thecompounds represented ^ the general fonnu.a (I) or the genera, fo m u,a (.V) can be prepared according 
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10 



15 



to the following methods, for example. However, the methods for preparing the aforementioned compounds are not 
limited to the following methods. 

Preparation method 1> 

[0068] Method for preparing the compounds of the general formula (I) wherein L is -NR 3 -CO-, -NR 3 -CS- or -NR 3 -S0 2 - 

and X is -NR 5 -CO-, -NR 5 -CS- or -NR 5 -S0 2 - 

[0069] A compound represented by the general formula (V): 




(V) 



(in the formula, A, R 21 , R 22 and R 23 have the same meanings as those defined above) can be reacted with a compound 
represented by the general formula: R 1 X 1 (in the formula, R 1 has the same meaning as that defined above, and X 1 
20 represents a leaving group) in an organic solvent in the presence of a base to prepare a compound represented by 
the general formula (VI): 



25 



30 




(VI) 



(in the formula, A, R 1 , R 21 , R 22 and R 23 have the same meanings as those defined above). 

[0070] As the leaving group X 1 of R 1 X 1 used in the aforementioned reaction, a halogen atom, tosyl group or mesyl 
group is preferred. A type of the organic solvent used for the reaction is not particularly limited so long as the solvent 

35 is inert in the reaction. For example, generally used organic solvents such as acetonitrile, tetrahydrofuran, dimethyl- 
formamide, dimethylacetamide, dimethyl sulfoxide and acetone may be used. Examples of the base to be used include 
generally used bases such as sodium hydride, sodium hydroxide, potassium carbonate, sodium carbonate, sodium 
hydrogencarbonate and triethylamine. The reaction temperature is usually -20°C to 100°C, preferably 0°C to room 
temperature. The reaction time is usually 1 minute to 3 days, preferably from 1 hour to 1 day. 

40 [0071] Subsequently, the nitro group of the compound represented by the general formula (VI) can be reduced to 
convert the compound into a compound represented by the general formula (VII): 



45 




(VII) 



(in the formula, A, R 1 , R 21 , R 22 and R 23 have the same meanings as those defined above). Various generally used 
methods may be applied as the reduction method. A typical example includes reduction using iron. As a preferred 
reaction solvent, acetic acid can be used. The reaction temperature is usually 0°C to 100°C, preferably room temper- 
55 ature to 70°C. The reaction time is usually 1 minute to 3 days, preferably from 1 hour to 1 day. 

[0072] Then, the compound represented by the general formula (VII) and a compound represented by the general 
formula: X 2 -M-N(R 5 )(X 3 ) (in the formula, X 2 represents -COOH, -COCI, -CSCI or -S0 2 CI, X 3 represents an amino 
protective group, and M and R 5 have the same meanings as those defined above) are condensed, and the amino 
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«Uy inn 7hWS ?'C >««l»«.r.. The rcee.ee time b usually 10 n*ute s le 3 eeys, p,el- 

SSL Ce»c r„ jess ns —* r* 

is usually 10 minutes to 3 days, preferabty 30 minutes to 3 hourT temperature. The reaction time 

■ » - > — — ™ -~eS : 



<Preparation method 2> 



o°r° N 5 R» s e o h0 a d ndo reParin K 9 ?° mP ° UndS re P resented b V the SaneiBl formula (IV) wherein V is -NR63. CO - -NR63. CS - 
<Preparation method 3> 

^"^'o?C^ ,,,M,i rePreS9nted ^ ^ 9eneral (,) Wherei " L is - C °- N « 3 - X is 

[0078] A compound represented by the general formula (VIII): 



R 21 9 




(VIII) 
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OCH 3 

(IX) 



(in the formula, A, Ri F* m and R* have the ^^^IS EPpXS 

of R1X1 to be used, a halogen, tosyl group or mesyl g °"P *£T^ 0 ^so*JL such as acet0nitrHe ' 
limited so long as the solvent is inert it the J L e S d Sone may be used. Examples of the base 




(X) 



(intheformu.a.A.RiR-R*^^ 

For the reaotion, a general.y used ^^^^S^lX^ donate, sodium carbonate 

reaction time is usually 10 minutes to 3 ^^^^XS'^i a compound represented by the general 
[0080] Then, the compound of the ge neral fomuta (X) ■ "^J^nTLrtngi as those defined above), and the 
formula: HR 3 N-M-NR 5 X 3 (in the formula X 3 , M. R and ™* ^ abo ve can be used as the con- 
amino protective group is deprotectedThe usual The reaction temperature of 

densation reaction, and the DCC condense l0 , ^^^^^^ tM . The reaction time is usually 
the condensation reaction is usually -20 C to 1 00 1 C , ret Branjy u ^ iNQ group 

10 minutes to 3 days, preferably 1 hourto 1 day. ^^^^SSL^ group, an appropriate method 
of X3. For example, Boc group or the like . P^J°^™*'J ^^mSZ using hydrochloric acid solution in 
can be used for deprotection. For example where . 20 -c to 50°C, preferably -20°C to 

dioxane and trifiuoroacetic acid is preferred, ^^^^^^so minutes to 3 hours, 
room temperature. The reaction time is usually 10 m 7^*^" P ™ V ented by the general formula: X*-Y (in 

conducted by using a compound of the general formula L is -CO-NR 3 - and X is 

meanings as those defined above) to obtain a compound of foe general torni ^ DC C/HOBt method or 

.NR3-CO-, -NR 3 -CS- or -NR 3 -S0 2 -). For the condensat.on react.on mm DCC condensa temperature . 
WSC method can be used. The reaction temperature . usually -20 C to 1 00 preferably ^ ^ ^ 

The reaction time is usually 1 0 minutes to 3 days, P^^^^^X^t compound, 
aforementioned preparation method may be < ^^ , ^^ ttm carboxylic acid represented by the 
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(XI) 



is preferred. ^ m6th ° d ' and the method us,n 9 Potassium permanganate in acetone 



Preparation method 4> 



<Preparation method 5> 
Sis^M^ 

s^,^ ;™ preparation method 1 — *~ 

condensed, or acompound represented by the general foil m oht „ h^o meanmfl 38 ** de "' ned aboVe > are 
represented as HR 3 N-M-OH (in the foZl M ha : *1 ~ W V Preparation me,hod 3 a compound 

•hesize a compound «pJ12d^SS fol,a (X ) an ' n9 " ^ ^ C ° ndenSed * ^ 




(XII ) 



!ea~; asiar srr 8 srr those defined ab ° ve) - ^ *° — 

usual* -20»C to 100»C pSSS^^Z^^L ^ °* * USed Th ° reaction ^perature is 
erably 1 hour to 1 day temperature. The reaction time is usually 10 minutes to 3 days, pref- 

%«2^ fl l C S5? Und rePr6Sented ^ 96neral f0rmU ' a (X ") iS '^o a compound represented by 




(xni) 



(in the formula, A, Ri m R23 and M have the same ^ ^ ^ ^ ^ ^ _ 
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1M reaotion conditions «*^«»^»J3^., 1W|> * - ,Bl.m 

-CO-NR3- and x is -S-, -0-, -NR*- or a single ^J^™^J£ h usua ,|y 1 0 minutes to 3 days, preferabfy 1 
-20°C to 100-C, preferably 0°C to room ^ r *™:™*™«?" IT and preferred bases include triethylamine and 
hour to 1 day. As a preferred organic solvent, acetomtnle can be used, and preterre 

potassium carbonate. formula X 2 , M, X and Y have the same meanings as 

0090] If a compound of the 9^^>^^ ( ; n /^J ^ vil) and the compound of the genera, 
hose defined above) is readily avertable, a compound of he gene ra.to ^ ) ^ l jg ^ x fe 

formula: X*-M-X-Y can be condensed to obtam a compound ™J*^ ^ aratjon metnod , a compound of 

, s , .o-, -NR4- or a sing.e bond). ff^^^^X^-. ° r a sin 9 ,e bond) Ca " a ' S ° 66 
the general formula (I) (wherein L is -NH-CO- _or -CO-NR J^^-X-Y (in theformu la, H». M. X and Y have 

™mo™ « be changed depending on properties .1 a Begat oompound. 
< Preparation method 6> 

[0092] h ° A compound represented by general formula (XIV): 



to 



T5 



20 



3D M 




(XIV) 



35 



40 



45 



50 



a dialkylphosphoryl group. of a base . The taction temperature is 

[0093] The reaction can be performed ,n an ot^MM i n q minutes tQ g days pref . 

the resultant to hydrogenolysis. hydrocarbon rinq qroup represented by A, R 21 , R 22 , 
by a suitable method in the final step or an 'ntermediate _rtep. , forrnu , a (|) can be pre- 



55 



limited to the following methods 
Reparation method 7> 

[0096] A compound represented by the general formula (XXIII) 
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(XXIII) 



10 



15 



20 



fermela: Rioi. x i (l„ the formute S h 2 ^ta«m. '! 8,1 ** 3 COT ' p0 '"" , "P™"™* *>y the general 



(XXIV) 




25 



30 



im f R101 ha ? the Same meanin 9 s as those above) 

is inert in the reaction. Z example genera ^ * T 80 ^ as the «*™ 

formamide, dimethylacetamide ^ SUCh 98 acet0nitri,e < ^ahydrofuran, dimethyl- 

for example, generally used ^ ' EXamP ' eS ° f the base t0 be used 

ate, sodium hydrogencamona^nd ^ hy * Mh * P otassium ca *™ate, sodium carbon- 



35 



40 




(XXV) 



45 



50 



include aeeae aejd and 8 op,.py7aSh7 m wnl ££J2 ? T, 9 "™ E * am, " eS °' pre '<" red "»<**>" s *<« 
P-eeepce of ammonium cllee SeL2„ !^2..fTr W ' ' he " aC ' i0n ° a " be pe,,0 ™ d in lhe 
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H 




{in the formula, A" and R 101 have the same meanings as those J^^SKSSl 
S a generally used organic solvent id trlethylamine. The reaction 

time is usually 1 0 minutes to 3 days, preferably 1 hour to Ml day ^ & cQmpound represented 

[0 100] The compound of the general formula (XXV I obta nec I abovec ^ ^ ^ defjne(J 

l b y the general formula: HN(R«>2)(*<> 3 ) (m the formu la R ^ d R sen ; e a orabsenceofaba s e to obtain a compound 
above)Lhe P resenceorabsenceof anorgamcsolventandin^ used organjc 

represented by the general formula (XX. ^ZTZ^e^XZorne^e and acetonitrile or a mixed 

* ' . i__ . xL. ...Aral fArmi I la (yXVIIV 



compound represented by the general formula (XXVII): 



R 102 




103 ( XXVII ) 



) 



5 



tficatlon. Therefore, those skilled in the art wll preparations and examples by suitably 

tioned general formula (I) or (IV) based on explanations m the! * W«9 0 " PJ Qr a|terjng the 

choosing starting compounds, reagents, ™ ^ performed, a reaction yield 

methods described in the examples as requ.red When group can be suitably chosen de- 

may be increased by suitably p^ ^ 

lnc - 1981 andthelike - 

Protective Groups in Organic Synthes.s, T.W. Greene, Jonnwnj , compounds repre- 

[0103) The compounds of the present ^--^^J^^^ Ytype receptors of NPY, in particular, 
sented by the general formula (IV) are ^T2l ot the present invention represented by the 

gS^ 
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and the .ike. ,n pair, since Jv?^^^ S^ZfiST"? ° f ^ 
have ingestion controlling action for hypemhwS^^trT 9eSt, ° n ' the aforem entioned compounds 
• for prophylactic and/or therapeutic liSSS^STS^ Ca " Cer patients - and addition, they are useful 
metabolic diseases such as obesity dtabels 

abnormality and the like ' h yP ercholeste ~'^'a, hyperlipemia, arteriosclerosis and hormone 

» thereof.andhydratesthereofandsolvatesXreo orasu^ 
represented by the genera, formula (IV, andphys^ 

thereof as an active ingredient. The medicaSs ofthe JS!^^ h"' ^ thereof a ^ so.vates 
Examples of parenteral administration routes include imr^n.LT , admin,stered orally or parenterally. 

travenous administrations and the .ike WhSe ??5S2S2S Tr*' SUbCUtaneous - intramuscular, and in 

» medicament of the present invention, | . ge ' e SJSKSSJT ^ ^ ^ adminiStered 35 ,he 
or more kinds of additives for pharmaceutical p epaSfonl 2 S2Tt pharmaceut,cal composition by using one 
cement of the present invention. Examples 7tph7^u^or^2T "T ST"*" t0 a P a «ent as the medi- 
example, tablets, granules, subtilized oranuli ZZ P P * SMabie for oral ad ministration include, for 
and the like, and examples of JS^^i^^T^' SUSpensi °n* 

» injections, drip infusions, inhalants, sprays s S^!^^^ -dude, for example, 

drops, ear drops, nose drops, patched and theZ ^^0^ ^T^ 8 ' Mucosal preparations, eye 
and drip infusions as, for example, lyophil zed powd rv ohaZet, ■ **** preparations «"* - injections 
preparations in water or other suL e med^ preparations and dissolve or suspend the 

upon use. l '° r exam P |e . Physiological saline, glucose infusion, buffer and the like) 

surfactants, plasticizersJutLnS^ 

ers, suspending agents, brightened, coating agents Ta^ZS^S " t COrri9ents < bind - 

fillers, antifoams, peptizing agents, refriger^^^ 

tene re .emulsifiers,tackif.e re ,adhesionenhance^ ^Ts'^Z ^ 9 9 ^' Mc agents ' pH modifiers - sof - 
agents, propellants, disintegrating agents dS^ 

servatives, soothing moisture-proofing agents, antiseptics, pre 

of these can be used in combination Since spt^e^e^iT' ^ m9 ^ s and *» ^ and two or more 
explained in, for example, Japanese PI-JSSJS^^JJS S PhafmaCeUtical preparali °n s «• 
published by YakujiNippo, Ltd) those skilled in *oTrt«T T b y Japan Pharmaceutical Excipients Council 
depending on a foim ofThe pha maceut St^nS^ " ?** """"" ^ phaf ™oeutica. preparation 
form according to usua. methods u^ S ^ Z " "? pharmaceutical ^position in a desired 
prepared so as to contain the aforementioned subsX Z« - aforement,oned Pharmaceutical composition can be 
preferably 1 .0 to 60% (W/W) ° rement '° ned subst *nce as an active ingredient in an amount of 1 .0 to 100% (W/W) 

line wax, white petrolatum, magnesium aluXom«ate COm StarCh ' m icrocrystal- 

citrate.hydroxypropylcellulose sorbitol, somta 

yethylene hydrogenated castor oil, pol^inyTpZSne JZSL ' P ° ly,SOba,e ' sucrose est ^ of fatty acid, polyox- 

an amount of 0.1 to 100 mg/kg based on the weiaht of »n ZT I adm,nistere d once to several times a day in 
administration, the medicament ma ^e^ 

10 mg/kg based on the weight of ana'ctive toi^T^^TSlT & *" " ^ " * 



Examples 
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correspond to the compound numbers of the compounds specifically mentioned above. 
Example 1: Synthesis of Compound 1-1 

Tte V „, the -on,™* ,p 73 » o«n.d above ^ 0 g a 3- ^^^Alr. tor 3 hour,. The 



20 



Example 2: Compound 1-2 

[0111] 1 H-NMR (300MHZ, DMSO-d 6 ) 8 1.2-1.6 (m, BH). 1.30 (t 3H) , MO ft 2H>. 2.79 (m, 2H), 4.40 (q, 2H), 7.16 
(dd, 1H), 7.4-7.8 (m, 7H), 7.9-8.3 (m, 5H), 8.39 (s, 1H), 8.66 (d, 1H), 9.80 (s, 1H) 
25 FAB-MS (m/e) 51 4 (M+H) + 

Example 3: Compound 1-3 

[0112] 1H-NMR (300MHz, DMSO-d 6 ) 5 1.0-1.4 (m, 8H), 1.30 (t, 3H), 1* > (m 2H) £25 (t 2H), 2.77 (m, 2H), 4.41 
so J 2H), 7.18 (dd, 1H), 7.4-7.8 (m, 7H), 7.9-8.3 (m, 5H), 8.40 (s, 1H), 8.66 (d, 1H), 9.84 (s, 1H) 
FAB-MS (m/e) 541 (M+H) + 

Example 4: Compound 1-4 

[0113] 1H-NMR (300MHz, DMSO-d 6 ) 8 1.29 (t. 3H), 2.53 (m, 2H), 3.11 (m. 2H), 4.39 (q, 2H), 7.17 (t, 1H), 7.4-7.8 
j mi 7H ), 7.9-8.3 (m, 5H), 8.34 (s, 1H), 8.68 (d, 1H), 9.92 (s, 1H) 
FAB-MS (m/e) 472 (M+H) + 

Example 5: Compound 1-5 

[0114] 1H-NMR (300MHz, DMSO-d 6 ) 6 1.30 (t, 3H), 1.70 (m, 2H) 2.30 (t 2H), 2.85 (m, 2H), 4.40 (q, 2H), 7.17 (dd, 
1H) 7.4-7.8 (m, 7H), 7.9-8.3 (m, 5H), 8.34 (s, 1H), 8.67 (d, 1H), 9.82 (s, 1H) 
FAB-MS (m/e) 486 (M+H) + 

45 Example 6: Compound 1-6 

[0115] 1H-NMR (300MHz, DMSO-d 6 ) 8 1.30 (t, 3H), 1 .4-1 7 } m 4hJ. «8 ft 2H>. 2.B2 (m, 2H), 4.41 (,, 2H), 7,7 
(dd, 1H), 7.4-7.9 (m, BH). 8.0-8.2 (m, 4H), 8.37 (s, 1H), 8.42 (d, 1H). 9.83 (s, 1H) 
FAB-MS (m/e) 500 (M+H) + 
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Example 7: Compound 1-7 
55 FAB-MS (m/e) 515 (M+H) + 
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Example 8: Synthesis of Compound 1-8 



The react.on m 1X t U re was added with water and extracted with ethyl acetate The organ" Sw^ walh JtrJ mm 



FAB-MS (m/e) 428 M 
Example 9: Synthesis of Compound 1-9 



in methanol, aniSSoSlo ^ wTZSZTTTr^ 10 m *' hy ' e8,er (3 35 »> " a8 dlsst *»«' 

citric acid and extracted with ethvl acetate Thl 7™^ ? ' 6 f lttrate Was added with 1 0% a 1 ueous 

solutlonanddriedoTe^ 
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Example 10: Synthesis of Compound 1-10 
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15 
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[0123] SOgofN-e^a*^ 

70.6 g of potassium permanganate under ^ th ^residue was dissolved in aqueous sodium hy- 

^:^^^^^tt^ hydroch,oric acid> and the deposited 

precipitates were coliected to obtain 33 g of N-ethylca ^^^^^ nopen ^ ne (4 .04 g) prepared 
piM] The resulting N-ethylcarbazo.e-3-oarboxyho acd ^478 ^ » and H0 Bt (3.06 g) were 

by the method described in Journal of Med.cmal Chemistry, ^P^JJJ^E for 6 hours. The reaction mixture was 
dissolved in 50 mL of DMF, and the solution was s ^^^S^ e thyl acetate. The organic layer 

waswashedwithsaturated aqueous W*™**™^^ 

was evaporated under reduced pressure, 30 minutes. The reaction mixture was added 

JST The reding ^-(.amlnop^ 

U) were dissoived in 2 mL of DMF, ^^^^^^^^^^^^^^■^J^ Q fome\ha.ne, and then the organic layer 
lor 3 hours. The reaction m,xture was ^^Z^W^ueovs sodium chloride, and dried over anhydrous 

of ethyl acetate and hexane to obtain 85 mg of ™ ( 2H) 358 (m , 2H ), 4.39 (q, 2H), 4.50 

FAB-MS (m/e) 401 M + synthesized in the same manner as in Example 1 0 by 



Example 11: Compound 1-11 



FAB-MS (m/e) 430 (M+H)+ 
35 Example 1 2: Compound 1-12 

[0128] 1 H-NMR (300MHz, CDC, 3 ) 8 0.87 (t, 3H), 1 ^7 (m 15H) ^M ^. 2M^ 3,3 (m, 2H), 3.53 (m, 
2H), 4 3-4.5 (m, 3H), 6.4 (brs, 1H), 7.2-7.6 (m, 4H), 7.94 (dd, 1H), 8.18 (d. 1H), 8.57 (d, 1H> 
FAB-MS (m/e) 500 (M+H) + 

40 

Example 13: Compound 1-13 

[0129] iH-NMR(300MHz,CDC,3) 6 ,3-,9(m,6H),1.36(d d 6H),™ 
(m, 3H), 6.50 (br, 1H), 7.2-7.6 (m, 4H), 7.92 (dd, 1H), 8.12 (d, 1H), 8.57 (d, 1H) 
45 FAB-MS (m/e) 430 (M+H) + 

Example 14: Compound 1-14 
FAB-MS (m/e)514(M+H) + 



55 



Example 15: Compound 1-15 
,0131, 1 H-NMR (300MHz, COC, 3 ) . 1 .4-1 M (m, 6H) 1 .44 (t 3H), 3.02 * 2H), 3.49 (m. 2H), 4.38 (q, 2H), 4, (br, 
1H), 6 40 (br, 1H), 7.2-7.6 (m, 7H), 7.8-8.0 (m, 3H), 8.18 (d, 1H), 8.57 (d, 1H) 
FAB-MS (m/e) 464 (M+H) + 
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Example 16: Compound 1-16 

1H), 9.04 (dd, 1H) 1 1 08 (dd ' 1H) ' 818 (dd " 1H >- 8 28 < dd . 1 H), 8.48 (dd, 1H), 8.54 (d, 

FAB-MS (m/e) 515 (M+H)+ 

Example 17: Compound 1-17 

K ^^KSS l^i^ 5 2 ( m 5 7 ( H)' £ £1%?™*' »* 284 * ^' 333 * »* -0 
FAB-MS (m/e) 557 (M+H)+ ( 1 (M ' 1H) ' 8 07 (d ' 1H) ' 8 20 < d ' 1H >. 8 3 3 «*), 8.58 (d, 1H) 

Example 18: Compound 1-18 

K, 3 H). -34 (se,. 1H), 3, 9 (m, 2H ), 3.54 

FAB-MS (m/e) 394 (M + H) + ( }> 6 (m ' 4H) ' 7 91 (dd ' 1H >' 814 < d - 1H )> 8-58 (d, 1H) 

Example 19: Compound 1-19 
Example 20: Compound 1-20 
Example 21: Compound 1-21 
Example 22: Compound 1-22 
Example 23: Compound 1-23 

1H), 6.53 ,S. ,H|, 8.6, W UH) ' ?J * '">' 8 ° 8<d ' ,H >> 8 " '<*"• 

FAB-MS (m/e) 429 (M+H)+ 
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Example 24: Compound 1-24 

55 1H), 8.08 (d, 1H), 8.59 (d, 1H) W"0» 7 -37 (d, 1 H), 7.46 (dd, 1 H), 7.92 (dd, 

FAB-MS (m/e) 431 (M+H) + 
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Example 25: Synthesis of Compound 1-25 

i n o Q r* Q ™iP m 62 ma) obtained by the method of Example 10, indole- 
[0141] N-Ethyl-3-(<a-aminopen^ * DMF and the solution was stirred 

5-carboxylic acid (95 mg), DCC (1 03 mg) and HOBt J^™^ ^ filtrate was ad ded with 1 0% aqueous citric 

pound 1-25. ^ o , ou\ i 1 flO fm 4H) 3 50-3.60 (m, 4H), 4.58 (q, 2H), 6.37 (br, 

763 * ,h *' 789 m ,H) ' 808 * 

1H)' 8.11 (d, 1H), 8.42 (br,1H), 8.58 (d, 1H) 

Example 26: Compound 1-26 

FAB-MS (m/e) 469 (M+H) + 

Example 27: Synthesis of Compound 1-27 

459 mg) obt.in* by M m«»d ^^^^^ u r *i r M do„ » with »a»- .nd 

pound 1-27. ca c _ H . „ , 2H x 3 51 (q> 2 H), 4.32 (q, 2H), 5.81 (t, 1H), 6.74 

FAB-MS (m/e) 532 (M+H) + Q vnthesized in the same manner as in Example 27 by 

Example 28: Compound 1-28 



1H) 

FAB-MS (m/e) 516(M+H) + 



Example 29: Compound 1 -29 

55 (d, 1H), 8.22 (dd, 1H), 8.63 (d, 1H), 8.68 (dd, 1H) 
FAB-MS (m/e)515(M+H) + 
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Example 30: Compound 1-30 



FAB-MS (m/e) 529 (M+H) 
Example 31: Compound 1-31 



10 



(d. 1H), 8.51 (d, 1H), 8.68 (dd, 1H) (m ' 6H)l 7 8 °- 7 - 90 (m ' 2H >- 8 03 ( d - 1H), 8.18 (d, 1H), 8.24 

FAB-MS (m/e) 500 (M+H) + 

15 Example 32: Compound 1 -32 

8.66 (dd, 1HJ ( ' 6H) ' 7 91 (m ' 2H) ' 8 03 < d * 1H >' 818 W. 1H), 8.25 (d, 1H), 8.56 (d, 1H), 

FAB-MS (m/e) 514 (M+H)* 

Example 33: Compound 1-33 



45 



50 



55 



FAB-MS (m/e) 528 (M+H)+ 
Example 34: Compound 1-34 

S ^TO^iSfi sy-ft * « ( se, in, 4 . 42 

(d, 1H), 8.58 (d, 1H), 8.68 (dd, 1H) FAB-MS (m/e) 528 (M+H)+ 96 ^ * H) ' 8 ° 3 (d ' 1H) ' 818 < d ' 1H >- 8 ' 28 

Example 35: Synthesis of Compound 1-35 

Se s 6 o,l 9 n SISS^ — * 1 N agueous sodium hydroxide, 

The reaction mixture was made acWicwJh N SSSS2l^2S t "h ^ 31 '° 0m temperatUre for 3 hours ' 
washed with water. This solid was taken JiSSSS 0 g of ^ ? ^ ^ 

g) was dissolved in 20 mL of toluene and the solution mm, «m J < 1 f 6 reSUttmg sulfonam 'de (2.57 

mL of triethylamine and stirred at 70°C for 2 hours T he ^n 3* 6 ^ ° f P^orylazide and 1 .0 

and then purified by silica gel column c^at^^ L^ZT U ? ^ COncentrated und *' educed pressure, 
[0155] The resulting isocyanate was ZtZtT^L^ T = W0) * M 1 09 9 of an isoc » 
hydrochloric acid and then refluxed wfth heattq at ^C to ^TrTV^ With 1 5 mL of c <™entrated 

wrth water, dried, then dissolved in 15 m, of hZZZZZZI™ ~° r 2 h0Urs ' The de P°sited white solid was washed 
zole)-3-carboxylic acid and WSC hydrochlorSe an SSJS^ ' > "T ° 76 9 ° f (^yteartHi- 

was added with water and extracted J^^S^^TT^ 3 ° """"^ The reaCti ° n mixture 
sodium hydroxide and saturated brine and d2e ove anhvdr^T T With Water ' 01 N a ^ eous 

and the resulting residue was purified b^silS ^SSiSZ^^^ ^ ^ W3S con «* d , 
g of Compound 1 -35 V 9 ™ chromato 9raphy (ethyl acetate/hexane = 1/2) to obtain 0 31 

^^^^^^^"^^ 

Example 36: Synthesis of Compound 1-36 
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hour. The teaadan mixture was evaporated under ed *^ S B S ;'° d „„ s m . 9 „ es i om sulfate, end the solvent 

Synthesis of (9-ethyl-4-methoxycarbazole)-3-carboxylic acid 
r 0157] Under a nitrogen How, ,50 mg of 

methyl formate and ^V"*^ added ^ ^ washed with ethyl 

p.585 (1997) and the mixture was refluxed for 5 J U »J~J^J? V. tate The organic , ay er was dried over 
acetate, neutralized with hydrochloric acid and then extracted wrth e V 1 Assure Then, the residue was dis- 
anhydrous magnesium sulfate, and J-*™^ Insoluble so.ids 

solved in 3 mL of toluene, added with 91 0 mg of DDQ an s irred at roorr .tempo ^ ^ fay 

were removed by filtration, and the 

silica gel chromatography (chloroform) to obtain 51 8 mg of (9 eOyw ny y mL ^ adde(j 

[0158] The suiting (9-ethyM-hydrox^^^^^ was ^ at room temperature 

with 870 mg of potass>um ^™ te *^"® Itefand extracted with ethyl acetate, and the organic layer was 

K=g^ 

solution was added with 600 mg of P otass,um f^^^^^J^ Then, the residue was dissolved 
were removed by filtration and the ^^^^J^^ made aCidi ° ^ ^ 

in 1 N aqueous sodium hydroxy ^^^^^ dried over anhydrous magnesium sulfate, and the 

Lole)-3«»moxyllo aoid ware dissolved m 3 mL ol d.m.ffiv a ^ „„ a(Mea w ,„ „ aM , end 

WSC hydtoohloM. and adn-ad at mom temperature '"^^^^^rand saturated brine. The solvent 

rrnri,r:s^r;= 

(bs, 1H), 7.2-7.6 (m, 7H), 7.9-8.3 (m, 6H), 8.67 (m, 1H) 
FAB-MS (m/e) 544 (M+H)+ 

Example 37: Compound 1-37 

PHI] - 300 mL of water, 11 .3 g of 3~c~ 

cyclohexanone were added, and the rmxture was heated ^at 1 00 C for 3 m nutes 2Q0 mL of trifluoro . 

w'as taken by filtration, and washed with water ^.^^^^S. refluxed for 8 hours, and poured 

?™n?^ 

bazole-6-carboxylic acid and ^°^ X ^ dm ^^ l ^^^ Sone added with 3.0 g of potassium hy- 
[0162] Then, the resuming mixture (2.0 g) was *^^J?^T^-cto mixture was evaporated 
droxide and 7 mL of methyl iodide, and the mixture exacted wrth ethyl acetate. The organic layer 

under reduced pressure, and the residue was ^^^J^L under reduced pressure. The residue 
was dried over anhydrous magnesium sulfate, and the solven was evp 1 ^ Qf g ^ 

, was purified by silica gel column chromatography e*iy. ^ ^ acid ethyl 

ytetrahydrocarbazole-6-carboxyhc acd ethyl ester and 077 g of 7 e hoxyt y ^ ^ acid by 

drocarbazole-6-carboxylic acid obta.ned was used 2H) 4 00 (q _ 



x J 1H),8.66(d,1H) 
FAB-MS (m/e) 561 M + 
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Example 38: Compound 1-38 



filtered, and the titrate was ^n^ 

(ethyl acetate) to obtain 336 mo of Q Pth!i VZ, 1 P ? PUnfied by S,llca gel column chromatography 

Example 39: Compound 1-39 

FAB-MS (mteUs (W+H)+ ' 7 ""' 6H) ' 792 Wd ' 1H) ' 8 ° 2 -"6(m, 3H), 8.25 (dd. 1H>, 8.66 («.',„) 

Example 40: Compound 1-40 

FAB-MS (m/e) 562 (M+H)+ 
Example 41 : Compound 1 -41 

Example 42: Compound 1-42 
Example 43: Compound 1-43 

8.25 (dd, 1H), 8 65 (d 1H) ^ ' " 6 ^ Ml ^ ( *' 1H) ' < m ' 3H >- (dd, 1H), 8.05 (£ 1H), 

FAB-MS (m/e) 534 (M+H) + 
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Example 44: Compound 1-44 



8.06 (dd, 1H), 8.28 (dd, 1H), 8.68 (dd, 1H) 
FAB-MS (m/e) 534 (M+H)+ 



Example 45: Synthesis of Compound 1-45 
[0171, 1,2,3,4-Tetrah^^ 

Journal of Chemical Society, p.809 (1926) was diss olvec hn Z5 m ^ under . nitr ogen 
o, ethyl iodide and 1 20 mgof ^^^^Z wT r oc lone acid and extracted with ethyl 

Compound 1-45. 2.65-2.57 (m, 4H), 2.91 (m, 2H), 3.31 (m, 
1H), 8.68 (dd,1H) 



Example 46: Compound 1-46 

(dd, 1H), 8.26 (dd, 1H), 8.55 (d, 1H), 8.67 (dd, 1H) 
FAB-MS (m/e) 499 M + 

Example 47: Compound 1-47 

8.26 (dd, 1 H), 8.56 (d, 1 H), 8.67 (dd, 1 H) 
FAB-MS (m/e) 528 (M+H) + 

Example 48: Compound 1-48 

(dd, 1H), 8.55 (d, 1H),B.67 (dd, 1H) 
FAB-MS (m/e) 542 (M+H) + 

; Example 49: Compound 1 -49 
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8.27 (dd, 1H), 8.58 (d, 1H). 8.69 (dd, 1H) 
FAB-MS (m/e) 544 (M+H) + 

Example 50: Compound 1-50 
Example 51: Compound 1-51 
Example 52: Compound 1-52 
Example 53: Compound 1-53 

Example 54: Synthesis of 3-(1-naphthylsulfonylaminopentylaminocarbonyl)carbazole 

added wimtsTofTM 0Xy ' iC methy ' (45 ° mg) W3S diSS0,ved in 7 mL of methanol, and the solution was 

FAB-MS (m/e) 486 (M+H)+ 

Example 55: Synthesis of Compound 1-54 

5°4 £ d^olvedi^ I" «*> °^ined by the method of Example 

FAB-MS (m/e) 528 (M+H) + 
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Example 56: Synthesis of Compound 1-55 

112 mg of me*yl iodide and 690 mg The organic layer was washed w 

was added with 10% aqueous ctnc acd and ™ ° anMrou8 sodium sulfate. The solvent was evaporated 

acetate =9/1) to obtain 169 mg of Compound 1-55. 3H) 3 25 (t 2H ), 3 .46 (m, 2H), 



10 



15 



8.62 (d.1H),874 (d,1H) 
FAB-MS (m/e) 528 (M+H) 



20 



Example 57: Synthesis of Compound 1-56 

ph,J* »hy«de (74 mg) w„. dissolved ,n 3mL.f ^^,7J dtheresWue .a 8 l e (ta l 100-Cl.r5(»u» 
ethyl acetate =8/2) to obtain 20 mg of Compound 1-56 , 3 ?2 (t 2R) 4 37 (qi 2 H), 

zz&zsx * « - ^ « « «* «■ 7 -" m - 8,2 1 ■ 



1H),8.56 (d,1H) 



25 



30 



FAB-MS (m/e) 454 (M+H) + svnthesized in the same manner as in Example 45 by 



Example 58: Compound 1-57 



tXdlUHic vw,M r 0\A\ 



SaX,SCM3iO»WM«14W1H. 
FAB-MS (m/e) 465 (M+H) + 



35 Example 59: Compound 1-58 3 3 67 ( 



1H), 9.00-9.20 (m,1H) 
40 FAB-MS (m/e) 501 (M+H) + 

Example 60: Compound 1-59 



FAB-MS (m/e) 450 (M+H) + 
Example 61 : Compound 1 -60 



CAaiif" & w • . w r - 2Q 



1H),7.93(d,1H) 
FAB-MS (m/e) 494 (M+H) + 



55 Example 62: Compound 1-61 
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(d,1H) 

FAB-MS (m/e) 463 (M+H)+ 



10 
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Example 63: Compound 1-62 
Example 64: Compound 1-63 

[0193] 1H-NMR (300MHz, CDCU) 5 1 .8-2 0 fm 4H) 2 7? ,m am , o D , 

SbIms J2) « S W 1H) 757 (dd ^ ™ < d ^ 3H) ' 3 - 5 " 3 ' 8 (m ' 10H) ' 4 21 (t ' 2H) ' 6 52 

Example 65: Synthesis of Compound 2-1 

room temperature for 1 .5 hour, and then the reaction ZZ Irf„ 2 k 1 81 9 ° f WSC (Mrochloride), stirred at 
with ethyl aoetate, washed three times w h ZSZ^XS^S^ ^ 6Xtracted 
pressure. The obtained residue was purified by iltea^S^SS^ ^ COncentrated ""tor reduced 
to obtain 1 .86 g of an alcohol 9 ' Umn chrom atography (methanol/dichloromethane = 5/95) 

extracted with ethyl acetate, was'hed J£J^£Z^J?^ Wfth . Water ' «*>*> -ayer was 

bnne, and concentrated under reduced pressure to obtTn a of » t T S ^ Water and 0nce wrth sat ^ted 
S-mercapto-l.a^-triazolewasdissolvedinSmloT^ 91 mg of the and 19 mg of 

and heated at 90-100°C for 9 hours. After the IS was ;^™^ Ure ^ ad,tedw,th 0.034mLof triethylamine 

Example 66: Compound 2-2 

[0197] 1 H-NMR (300MHz, CDCU 5 1 32 ft ^ ipoi/ ^ 

FAB-MS (m/e) 397 (M+1) 
Example 67: Compound 2-3 
[0198] 1H-NMR (300MHz, CDCU) 5 1 31 ft am Hon/ ^ 

sjr&'&s ,s ' 2H) ' ?i « ™ ° ™ % jh) ' 3 ,2 «* - * •* - * 

50 Example 68: Synthesis of Compound 2-4 and Compound 2-5 
[01 99] Compound 2-4 and Compound 2-5 war* ohtain^H .„ . 

1 H-tetrazole instead of 3-mercapto-1 SSSS cTmpou d MZ'c Exam P'° « by usingS-amino- 
preparativeTLC (ethyl acetate). . ^Compound 2-4 and Compound 2-5 were separated and purified by 

Compound 2-4 
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2H), 4.31 (t, 2H), 5.22 (bs, 1H). 6.56 (t, 1H), 7.26 (d, 1H). 7.53 (dd, 1H), 7.94 (d. 1H) 
FAB-MS (m/e) 398 (M+1) 

Compound 2-5 

5 [0M1] 1 H-NMR (300MHz, COC,) 6 1.33 ft 3H), ~ * " ^ ^ 

(m 4H), 4.61 (t, 1H), 6.70 (t, 1H), 7.28 (d, 1H), 7.56 (dd, 1H), 7.99 (d, 1H) 
FAB-MS (m/e) 398 (M+1) 

10 Example 69: Synthesis of Compound 2-6 

[0202] 1.27aof»etos yl ateo^ 

was added with 0.51 g of sodium azide and allowed o recover ^™ "J^™ ethyl acetate. The organic 
stopped by adding water to the ^J^^^SSS^S^Z concentrated under reduce pressure to 
layer was washed twice with water and once «« h °" ne * addedwith 150 mg of 10% palladium/activated 

obtain an azide. This azidecompound was d,ssolved, ^cj^add^ 9 ^ &{ roQm 

carbon, and after substitution of hydrogen for the J^TIiSSSlii concentrated under reduced pressure. 

SK" K amount of 140 mg of the ^ ^ ^^^^^^^ 

™^ 

4.0-4.2 (m, 6H), 6.65 (m, 1H), 7.25 (d, 1H), 7.58 (dd, 1H), 7.98 (d, 1H) 
FAB-MS (m/e) 466 (M) 

Example 70: Synthesis of N-isopropyl-6-nitro-1 ,2,3,4-tetrahydrocamazole 
[0204] 6-Ni*o, >2 , 3> 4^ 

p.833 (1924) was dissolved in 50 mL of acetone, «^^^^3w to the reaction mixture, and the 

Example 71 : Synthesis of N-isopropyl-6-amino-1 ,2,3,4-tetrahydrocarbazole. 
[02 0 5] TheN-iso P ropy,-6-nitro-1,2,3,4-te^ 

solution was added with 2.75 g of iron powder, wa r^ed to 50 ° J^JJJ^ basic with 1 N sodium hydroxide 
E»„*,e 72: Synthesis dlN-isoprop^^ 

' 00 mL of dlcWramoOiane, and addod d ™J^^^^°SJ^ then w«h a,ua.us sodium 



30 
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Example 73: Synthesis of Compound 4-1 



10 



Se o^h^ (38 mtf was disced in 

mg) in methanol, and stirred ^^^Ti^TZ^T 6 "? 4 ° % S ° ,Uti ° n °' methy,amine < 96 
perature, and the deposited crystals we e coTlec ed and wlh h 1 f m,XtUre W3S ,eft Standin 9 at room tem " 
1 H-NMR (300MH 2 , CDCU 8 72 d 6H) T^O tT^ l 2 W *** et0nMe t0 63 mg of Compound 4-1 . 
(dd, 1H), 7.34 (d, 1H), 7.41 (d, 1H) ' ' ^ ^ ?H) ' 4 62 (Sep " 1H >' 610 <* 1 H). 6.96 

FAB-MS (m/e) 285 (M)+ 



Example 74: Synthesis of Compound 4-2 



15 
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Example 75: Synthesis of Compound 4-3 



25 



30 



Example 76: Synthesis of Compound 4-4 

(dd Th" 6H) ' ' ^ ° 6H »' 2 37 2H >' 8 H *)• «• 2H). «, R 1H). <u» 

35 FAB-MS (m/e) 338 (M)+ 

Example 77: Synthesis of Compound 4-5 

FAB-MS (m/e) 359 (M)+ ' 
45 Example 78: Synthesis of Compound 4-6 

Example 79: Synthesis of Compound 4-7 
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20 



FAB-MS (m/e) 363 (M+H) + 
Example 80: Synthesis of Compound 4-8 

-14, Compound « was synthesis ' n , monnor **r » >„« o, -Example ,74 oxoop, ma, 3.pio.,y,an*. was 

FAB-MS (m/e) 363 (M+H) + 
Example 81 : Synthesis of Compound 4-9 

mm compound 44. was synmasuyad M a mannar ami*, » ,ha, o, Ex«mp,o74 .xoop, thft **xW»*. «» 

SJOTJ 7*^ US 7.3* * <«>, « » « 

FAB-MS (m/e) 363 (M+H) + 

Example 82: Synthesis of Compound 4-1 0 
,02,6, Compoumd4.,0w.PB^zad l n.m.nn,r..p^^ 

25 FAB-MS (m/e) 379 (M) + 

Example 83: Synthesis of Compound 5-1 

m * TheN-fcopropy.^^ 
lamLarbony, chloride and 152 mg °" rie ^^ andthen added 

stirred overnight at room temperature. The reacflom ^^°^™ M . acid and then with saturated aqueous 
with ethyl acetate, and the organic layer was «-h-J*10A JJ^J was evaporated un der reduced 

sodium hydrogencarbonate and d ^ K ° V %*^ 

pressure, and the residue was punfied by s uhca ^^^^J'SLi 78 mg of Compound 5-1 . 

1H), 7.02 (dd. 1H), 7.31 (d, 2H), 7.46 (d, 1H) 
FAB-MS (m/e) 299 (M) + 

40 Example 84: Synthesis of Compound 5-2 

[021B, s»™,h.«iBwaspedom,.dmaman„o,sim».r^ 

45 (m, 2H), 6.40 (br, 1H), 7.02 (dd, 1H), 7.30 (d, 2H), 7.46 (d, 1H) 
FAB-MS (m/e) 327 (M) + 

Example 85: Synthesis of Compound 5-3 

Lead o, M hydrox»a,hylamine •«^**Jr^?g?X£ bH), , .80-2.00 (m. 4H), 2.60-2O0(m, 
FAB-MS (m/e) 341 (M) + 

55 

Example 86: Synthesis of Compound 5-4 

n rm .d in a manner similar to that of Example 74 except that N-methylhydroxyethylamine 
[0220] Synthesis was performed in a manner simiwi iu r 
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JJlUnliSS? WWW*™™ mentioned in the description of Example 74 
Example 87: Synthesis of Compound 5-5 

Example 88: Synthesis of Compound 5-6 

FAB-MS (m/e) 358 (M+H)t (d ' 1 H) 

Example 89: Synthesis of Compound 5-7 

S-^sje^s^ s ° f r ano1 ' and the soiution was c ° o,ed - * - 

concentrated, and starting point t^^^^^f^ « T temPeratUre f ° r 1 h °" r 3 " d 
20). The resulting Boc compound (9.0 g) was placedTa 500 J ZT ™i chromat0 9 ra P hv (MeOH:CHCI 3 = 1 : 
compoundwas added with ?00mLof any^Xe^ 

was stirred for 9.5 hours over an oil bath at 60°C Aftlr T» L ? 9 ™ aluminum hy*»*» and the mixture 
stopped with methanol and solids were 1 ved by 22? ndten me fT ^ ^ ^ ^ *• reaCtion Was 
further added with methanol (1 00 mL) cooled Zlhten^ , 1 2 WSS concentr ated. The residue was 

mixture was stirred for 5 hours 7™ ^Cl^ f^e ^url " 9 diCarbonate - The «*«ion 

-olublesolidsbyfiKration.andthen^ 

once with water and once with saturated brine and con^uxZ, nH ethyl acetate - Tne layerwas washed 

silica gel column chromatography (methanol cSofonS tilt U ^ r c reduced P ress ^- The residue was purified by 
[0224] The resulting N-Boc N ZSS^^^t^T , 9 ° f ^^^nobutanol. 
nitrogen substitution, the compound wi ^di solved „ i m ! J T* h 8 200 " mL three - neck flask ' 

with 60% sodium hydride (1 .77 g , aS s^S ^at l m 11 t ™ tetrah y drofuran - The solution was added 
added dropwise witf i 1 .87mLof meth TSTan^ZTZZTX n 'T**' ^ the reaction mixture wa * 
with water, and the organic layer wa ex^cte wSvl k „ ° f ° r 1 5 ^ The reaction was st0 PP^ 

brine, and concentrated under redded ^Je rL SL ' T" 1 ^ Wi,h Water and once with s *<^ed 

mixture was neutralized w'ithtnSal 

solved in 20 mL of chloroform solution, added w h ,h ll Tr^' The reSidU6 Was dis " 
zoie (95 mg) obtained in Example 72 and refluxed w h ILXS^^fT™^ 1 • 2 ' 3 ' 4 - tetrah V d ™ a *a- 
was purified by sHica gel column chromatographyTemyS Z^^ZE^ZF"** ^ rM * 
1 H-NMR (300MHz, CDCI,) 6 1 55 (d 6H> 16 ? n (m l ? I I , J , , ] l ° ° bta,n 202 m 9 of Compound 5-7. 

(t, 2H), 4.54 On. 1H), 6.63^ " 1H d 7?4 ) ( 30 /d 1 H f 2^ °° * ( *' 3H) ' 340 <*' 2H >" 347 

MS (m/e) 371 (M) FAB-MS (m/e) 370 (M) + * ' >' 5 (d ' 1H) 



Example 90: Synthesis of Compound 5-8 



stopp,,) „, h a „ a , he mc ^ n " ™™ 10' 20 minutes. The reaction m, 



50 



EP1 184 373 A1 



10 



15 



[0227] The residue was dissolved in 5 mL o^ = ^ 

with 1 06 mg of sodium azide and heated £n a tne organic layer was washed three t.mes 
of water and the reaction mixture was aceta , ^ ^ ^ p(j d b sl , 

with water and once with saturated ^ ne - a ^2^tz^20S mg) . The obtained azide (205 mg) was d,ssolved n 
gel column chromatography (chloroform ^^^^^tom nyd rogen substitution (ordinary pressure^ 
9 6 mL of ethane, and added with 40 mg of 1 0% ^*^^Ze, insoluble solids were removed ^ 

chloroform = 1/9 to 15/85) to obtain 138 mg of Compound „ ^ ^ ^ w (s , 3H) , 

FAB-MS (m/e) 357 (M+H) FAB-MS (m/e) 370 (W 
Example 91 : Synthesis of Compound 5-9 

1H), 6.39 (br, 1H), 7.02 (dd, 1H), 7.32 (d, 2H), 7.44 (d, 1H) 
20 FAB-MS (m/e) 338 (M) + 

Example 92: Synthesis of Compound 5-1 0 

obtain 2.61 g of benzyloxycarbonylamino compound. jn q 200 . mL three . ne ck flask, 

[0230] Then, the resulting ^^ ca ^ am ^Z!ZVl of anhydrous tetrahydrofuran. The solution was 
Ld atter nitrogen substitution, the 00^ "^ 5*We. The mixture was then heated to 60°C 

cooled with ice, and then slowly added with 31 0 mg ol 'mm* and solids were removed by filtration the 
and stirred for 30 minutes. After the reaction was £Pjj£j£££^ under reduced pressure. The res.due 
reaction mixture was dried over anhydrous magnesium ^sulfate ana c ^ ^ N , lsopropyl . 6 . pne nox- 

without purification was dissolved in 1 0 mL of* loroform , *f S ™e 3, and ref luxed with heating for 12 hours. 
^ arbony,amino-1 ,2,3,4-tetrahydrocarbazo.e , 50 '^ residue was purified by si.ica gel column 
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(m. 2H), 4.57 (m, 1H), 7.03 (dd, 1H), 7.32 (d, 1H), 7.48 (d, 1H) 
FAB-MS (m/e) 373 (M) 



55 



Example 93: Synthesis of Compound 5-11 

r cimii«r to that of Example 92 except that cyciohexylamine was used 

Example 94: Synthesis of Compound 5-12 

■, ♦« that of Example 92 except that trans-4-aminocyclohexanol 
[0232] Synthesis was performed in a manner «^tM J^SS^- B-npl. 92. 
Z Id Lead 2.86 (s,3H), 3.59 (m, 1H, 4.24 (m, 1H), 

1H-NMR (300MHz, CDCI 3 ) 8 1 .55 (d, 6H), 1 A iip, < J. 
4^5 (m, 1H). 6.24 (bs, 1H), 7.01 (dd, 1H), 7.30 (d, 1H), 7.50 (d, 1H) 



MS (m/e) 383 (M) + 
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Example 95: Synthesis of Compound 5-13 

[0233] Synthesis was performed in a manner similar tn th=,t c 

FAB-MS (m/e) 369 (M) + 
Example 96: Synthesis of Compound 5-14 

522. S^TrS^TS^IS!^ - 

amine mentioned in the description of Example 74 ( > W3S US6d instead of the "ydroxyethyl- 

1 H-NMR (300MHz, CDCI 3 ) 8 1 .40-1 54 (m 2H\ 1 « m bux 

2.60-2.80 (m, 4H), 2.98 (s 3H). 3.3 ^ 2H 454 (se ' H I' l at ^ ^ 1 ' 7M *° (m ' 4H >' 245 - 2 - 6 ° K 6H), 
FAB-MS (m/e) 397 (M + H)+ (SSP ' 1 H) ' 7 09 (dd ' 1 H >' 7 - 30 W 1 H), 7.44 (d, 1 H), 9.48 (brs, 1 H) 

Example 97: Synthesis of Compound 5-1 5 
Example 98: Synthesis of Compound 5-1 6 
Example 99: Synthesis of Compound 5-17 
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Example 1 00: Synthesis of Compound 5-18 

FAB-MS (m/e) 391 (M+H)+ 

Example 101: Synthesis of Compound 5-19 

hydroxyzine mentioned in the descripSon ? 74 Chem ' Stry ' 27 ' P147 (1 "°> Was used instead oMhe 



52 



10 



15 



20 



25 



30 



35 



EP 1 184 373 A1 

FAB-MS (m/e) 391 (M+H) + 

Example 102: Synthesis of Compound 5-20 

• •> tn that of Example 74 except that 4-(2-methylaminoethyl)-pyri- 
[0240] Synthesis was performed in a manner ""^^^^jSESJton of Example 74. 
dine Is uLd instead of ^^ffTZ ^XStSZ 2-92 (t, 2H), 2.96 (S, 3H), 3.64 (t, 2H), 

FAB-MS (m/e) 391 (M+H)+ 

Example 103: Synthesis of Compound 5-21 

[0241] Compound5-6(195mg)obtainedbyt^^ 

L„d the solution was added with 50.6 ^ met )^ ethyl aoetate. The organic layer was 

The reaction was stopped with water, and he re« 

washedtwice with 1 N hydrochlonc acd "^"^^ of dirn ethylformamide, and the solution was added 
pressure. The residue without purrf cation w m 5 . ^ L ° nQU[S ^ reaction was stopped 

FAB-MS (m/e) 486 (M) + 
Example 1 04: Synthesis of Compound 5-22 

zvloxycarbonylamino compound (9.28 g). ^ mnftlin rfM 31 was placed in a 200-mL three-neck flask and 

[0243] Then.theresultingbenzyloxycarbony.ammo^ mL) andthe 

nrTrogen substation was performed. The compounc ^"*J^ hydride, and then heated at 60°C for 
oluL was cooled with ice and slowly adde w, h 336 mg * ' ^.t J soluble solids were removed by filtration, 
30 minutes wrth stirring. After the reaction was ?W^ n ^ and concentrated under reduced pressure. The 
the reaction mixture was dried over anhydrous magnesium « ™ for , .5 hours with heating together with 
residue without purification was dissolved ,n 30 mL ^^6^ nMjBalHtUm was concentrated 

1/20) to obtain 220 mg of Compound 5-22 2H) 2 72 (m> 4H ), 3.01 (s, 3H), 3.48 (t, 2H), 4.04 



50 



FAB-MS (m/e) 394 (M+H) 
Example 105: Synthesis of Compound 5-23 



55 



txamyie iw. . . 
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organic ,ayer was washed w*h S2 brine Jrted ^SST *** "* ^ ^ ^ 

reduced pressure. The residue was purified by si La ael column T T* IUm M ' <~rated under 
obtain a triazole-substituted compound (1 39 mg) 9 ™ chromat °9 ra Phy (methanol/chloroform = 1/50) to 

SloMh:~ 

lithium aiuminum hydride, and then stirred r a 0 , bZ^S ££T" and ^ mg of 

coolmg, and then the mixture was added with ethyl acetate and „1 ! ?' The reaC,,0n mixture was le « stand for 
The filtrate was dried over anhydrous «SS^S!I2^ T " Sma " am ° Um ° f Water and filtered ' 
d.ssofced in 20 mL of chloroform, and the io!J^S2SE? W * BBd PrSSSUre - The residue was 
1.2,3,4-tetrahydrocarbazole and heated under relx for ' I Sfur r^ t k? °! ^W-^enoxycarbonylamino- 
purified by silica gel column chromatography J^oEhLSl, IS^T 6Vap0rated ' and *• residue was 
1 H-NMR (300MHz, CDCI 3 ) 8 1.56 (d, 1 8-^0 fm 4^^ 9 is 9^/ ^ to obtain 116 mg of Compound 5-23. 

Example 106: Synthesis of Compound 5-24 

3" Example 1 07: Synthesis of Compound 5-25 

MS (m/e) 412 (M+H)+ 1 ,in ' 

Example 108: Synthesis of Compound 5-26 

45 

Example 109; Synthesis of Compound 6-1 
^ Example 110: Synthesis of Compound 6-2 
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2H), 4.56 (Sep., 1H). 7.06 (dd, 1H), 7.32(d, 1H), 7.40 (d, 1H). 8.28 (a, 1H) 
FAB-MS (m/e) 359 (M) + 

Example 111: Synthesis of Compound 6-3 
5 M synthesis w„ p.rfon™* in tlt. «. — . in fT^^ST - 

f0 FAB-MS (m/e) 387 (M) + 

Example 112: Synthesis of Compound 7-1 

, 5 L hydroxyethylamine mentioned in the de (m , 4H)> 3.40-3.50 (m, 4H), 4.55 (sep., 1H), 
1H-NMR (300MHz, CDCI 3 ) 8 1.55 (d, 6H), 1.80 *uuyn, on >> 
6.14 (br, 1H), 7.04 (dd, 1H), 7.30 (d, 1H), 7.50 (d, 1H) 
FAB-MS (m/e) 325 (M) + 

20 Example 113: Synthesis of Compound 7-2 

25 7.04 (dd,1H),7.31(d,1H), 7.48 (d,1H) 
FAB-MS (m/e) 340 (M+H) + 

Example 114: Synthesis of Compound 7-3 
, ,02*, S,n,nes» wa. P— in <h. M n»nn„ . in EM* 74 except that — ,1— was uaat, 

6.28 (br, 1H), 7.03 (dd, 1H), 7.31 (d, 1H), 7.48 (d, 1H) 
FAB-MS (m/e) 353 (M) + 

Example 115: Synthesis of Compound 7-4 

6.20 (br, 1H), 7.04 (dd, 1H), 7.32(d, 1H), 7.40 (d, 1H) 
FAB-MS (m/e) 340 (M-H) + 

Example 116: Synthesis of Compound 7-5 

1 H-NMR (200MHz, CDCI 3 ) 5 1 .50-1 .80 (m+d, 7H), 1 .80-2 C O (m, 7» , 
1H) 4.55 (Sep., 1H), 6.20 (br, 1H). 7.04 (dd, 1H), 7.32(d, 1H), 7.40 (d, 1H) 
so FAB-MS (m/e) 354 (M-H) + 

Example 117: Synthesis of Compound 7-6 

1 H-NMR (200MHz, CDCI 3 ) 6 1 .50-1 .80 (m+d, 7H) 1 .80 2.00 (rn / n>, * 
1H) 4.55 (sep. 1H), 6.70 (br, 1H), 7.05 (dd, 1H), 7.32(d, 1H), 7.41 (d, 1H) 
FAB-MS (m/e) 354 (M-H) + 
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Example 118: Synthesis of Compound 7-7 
Example 119: Synthesis of Compound 7-8 
Example 120: Synthesis of Compound 7-9 
Example 121 : Synthesis of Compound 7-10 
Example 122: Synthesis of Compound 7-11 

.^W^JiES '7 ,8H '' 2602 80 (m *'< 6H) ' 35MM * -* - * - * 

FAB-MS (m/e) 384 (M) + 

Example 123: Synthesis of Compound 7-12 

Example 124: Synthesis of Compound 7-13 
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Example 125: Synthesis of Compound 7-14 

rMin Fl(amD |e 74 except that isothiazolidine was used instead 
r02671 Synthesis was performed in the same manner as in Example 74 except i 

l of the hydroxyethylamine mentioned (m , 4 H), 3.11 (t, 2H), 3.79 (t, 2H), 4.55 (Sep., 

1H-NMR (300MHz, CDCI 3 8 1.55 (d, 6H), 1.80 Z.W (m, '*»"'' 
1H) 4-58 (s, 2H), 6.25 (br, 1H), 7.02 (dd, 1H), 7.32(d, 1H), 7.44(d, 1H) 
FAB-MS (m/e) 343 (M) + 

Example 126: Synthesis of Compound 7-15 

t 0 2 e 8] Synthesiswasperfo.edinthesamem 

L of the hydroxyethylamine mentioned in ^^^^ M (m , 6 H), 2.70-2.75 (m, 2H), 3.70-3.75 (m, 
1H-NMR (300MHz, dmso-d 6 ) 6 1 .48 (d, 6H), 1.80 > 2.00 (m. * J, 
4H), 4.55 (sep., 1H), 7.04 (dd, 1H), 7.33 (d, 1H), 7.38 (d, 1H), 8.29 (s, 1h) 
15 FAB-MS (m/e) 357 (M) + 

Example 127: Synthesis of Compound 7-16 

„ Qe in FxamD |e 74 except that 2,6-dimethylmorpholine was used 
r02691 Synthesis was performed in the same manner as in Example n excepi 
20 Lead of the hydroxyethylamine mentioned in *»^ n £ 2 60-2.80 (m, 4H), 3.30-3.50 (m, 2H), 3.64 

FAB-MS (m/e) 368 (M-H) + 
25 Example 128: Synthesis of Compound 7-17 

mm Steels wa, penermee in tee eame manne, * « B*n*'» 74 except the, 2 - W^np^ «- 

. ^ °" " ,H> ' 7 31 * ,H) ' 739 ,a ' ,H) 

FAB-MS (m/e) 385 (M) + 

Example 129: Synthesis of Compound 7-18 

1H), 6.35 (br, 1H), 7.00 (dd, 1H), 7.31 (d, 1H), 7.42 (d, 1H) 
FAB-MS (m/e) 341 (M+H) + 

Example 130: Synthesis of Compound 7-19 

„ SyWhesi8 „ pertonn.d in *e sen. m— a. in Exarnp h, 74 exe.p, that « used 

4 55 (sep , 1H), 6.32 (br, 1H). 6.99 (dd, 1H), 7.31 (d, 1H), 7.41 (d, 1H) 
FAB-MS (m/e) 354 (M) + 

Example 131 : Synthesis of Compound 7-20 

Le.d of L hydrox^thylernine mMJemd In ^^T^^^, 36 6 (br. 8H ), 4.56 (Sep., 1H), 6.35 
55 FAB-MS (m/e) 418 (M+H) + 
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Example 132: Synthesis of Compound 7-21 
Example 1 33: Synthesis of Compound 7-22 

oncer,,™., IMaM pLuTr^S,™ ' " a JST " S °? 5 to » re ™' ~*» 

organic layers w aS h M w»h „„„, d« o^XlTi*^ !I MB e,h " «*"••• ™» 

with ethyl acetate. The extract was dried o^ZC^c^^ hydr0Xide ' and 

obtain 61 0 mg of N-Z-ethylamine ^mus sod.um sulfate and concentrated under reduced pressure to 

added with 232 mg of triethy.amine and mL ^ and the s °'^n was 

was concentrated under reduced pressure and SJHElriSS! . ^ 2 ° h ° UrS ' The reac,ion mixture 
bonate, and extracted wrth dichloromethane The ^SEZZEZl Wrth h S f rated •«*«, hydrogencar- 

under reduced pressure, and the residue ilwJ^^JST ^ * S ° dl ' Um SUlfate and con «ed 
obtain 0.53 g of N-isopropy^N-Z-aminTeSp^^ (hexane/ethyl acetate = 3/7) to 

[0278] The carbazole derivat ve (258 Z) obtS J on y ,am,n °-1 .2,3,4-tetrahydrocarbazole. 

added with 50 mg of ,o% paSSca^ 

were removed by filtration, and the filtrate was con^ Insoluble solids 

gel chromatography (ch,orofon./methano.f8S o 7Sob^ 

arbonylamino-1 ,2,3,4-tetrahydrocarbazole 9 ° f N - ,so P ro Py , - 6 -(2-aminoethyl)piperadinoc- 

Sfilot^ 

mixture was added with saturated aqueous sod um h^ 

organic layer was dried over anhydrous sodium su£ 3 ^ 6XtraCted With d '^loromethane, and the 

purified by silica gel thin layer chromatog a m^Ze^ZZT^ r^J^ The residue ^as 

1 H-NMR (300MHz, CDCI 3 ) 8 1 .37 (d 6H) 7st d emTao nn T 2? = ^ * ^ 16 m 9 of Compound 7-22. 
3.18 (,, 2H), 3.46 (t, 4H), 4 56 (sep 1H) A 8 £ 1H) 6 50 fbr £ V^S ^ ^ ^ <*' 2H >' 2 - 6 °- 2 ' 80 < m < 4H >' 
FAB-MS (m/e) 489 (M)+ ( ' H) ' 6 50 (br ' 1 H) ' 7 01 < dd > 1 H ). 7.30 (d, 1 H), 7.41 (d, 1 H) 

Example 134: Synthesis of Compound 8-1 

was added with 6-nitro-1 A^yZl^^t *• reaction mixture 

Society, p.833 (1 924), stirred for 5 ZTZTa^m^T " IT^ deSC * ed h J ° Umal 0f Chemica ' 

and then stirred for 4 hours. Afterthe reltio SSt^T^, ^ ( °' 53 9) and iron P owder (5-19 9). 
were removed by filtration andthef tT^ 

andaddeddropwisew ft hamixedso,utrof5^ 

ml of tetrahydrofuran. The mixture was stirred at room . 2Z fo ?£S 9 * ™^ K oh ««*^ **toride in 15 
for one day. The mixture was added with water anS extract^ h ! 3 " d ha ' f ' then left at room temperature 

with 0.2 N hydrochloric acid, water and the wi h ^S^JT""^' ^ ^ ^ WaS washed 
reduced pressure. The residue was washed wTa m ixture o ■ SSi^T T ^ concen ^ under 

[02813 ^-^'^^ 
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mlxea solution ol 237 mg ot methyl t«H. «"<«JJJ hydMCMo* .old. Tho resulting preoipitMes 
7.04 (dd,1H), 7.16 (d,1H), 7.45 (d, 1H) 



FAB-MS (m/e) 313 (M) + 
to Example 1 35: Synthesis of Compound 8-2 



15 



CMJMipio 1 J 

[0282] The6-morpho.inocarbony,mino^ 

Lived in 15 mL of -""l 1 ^ room temperature for 1 hoar. The reaction 

added dropwise with 1 60 u. of ethy ^,^5^^^^ acid and then extracted with ethyl acetate, 
mixture was added with water, neutralized by addrt.on of "j™ . h saturate d aqueous sodium hydrogencar- 
Z extract was washed with 0.2 N The residue was purified by 

bonate, dried over anhydrous sodium sulfate and concentre ed under red p ^ ^ 

zsn ^srrrs -x. «* j. ... <»>. » ... «* - * 

j ■ j'i i\ -r A-r (A ^ U\ 7 A3 id. 1 



20 



6.40 (brs, 1H), 7.03 (dd ( 1H), 7.17 (d, 1H), 7.43 (d. 1H) 
FAB-MS (m/e) 328 (M+H) ' 



Example 136: Synthesis of Compound 8-3 

3.94 (t, 2H), 6.33 (br, 1H), 7.02 (dd, 1H), 7.17 (d, 1H), 7.43 (d, 1H) 
FAB-MS (m/e) 341 (M) + 

Example 137: Synthesis of Compound 8-4 
,02841 The^opropyPO-t^d-t^ 

UJooafcony. and , .20 g t.L.d pnooodt. and then added 

SSSJlte^^^^^iWiJ—*- * «• •* 375 * 4H> ' 465 ,sep 

1H), 6.27 (br, 1H), 7.00 (dd, 1H), 7.32 (d, 1H). 7.41 (d, 1H) 
FAB-MS (m/e) 341 (M) + 

Example 138: Synthesis of Compound 8-5 

Ls performed in the same manner as in *^J^£Z^%£u* (m. 4H). 2.68 (m, 4H). 3 48 (t, 4H), 
1H-NMR (300MHz, CDCI 3 ) 6 0.93 (t, 3H), 1 34 (m, 2H) 1.60 (m, ■ 2H),^ 
3.75 (t, 4H), 3.97 (t, 2H), 6.29 (brs, 1H), 7.02 (dd, 1H), 7.16 (d, 1H), 7.43 (d, IN) 
so FAB-MS (m/e) 355 (M) + 

Example 139: Synthesis of Compound 8-6 

6H), 6.31 (brs, 1H), 7.02 (dd, 1H), 7.15 (d, 1H), 7.43 (d, 1H) 
FAB-MS (m/e) 355 (M) + 
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Example 140: Synthesis of Compound 8-7 

FAB-MS (m*| 1 353 (V ' ' 6 30 ""*■ '">' 7 03 <«■ '">■ ™° W 1H>, 7.43 W 1H) 

Erample141:SyntliesisofCoi7ipoiinde.8 

Example 142: Synthesis of Compound 8-9 

^« W,^!? ~« * « * «* 3- <H>, „ „, 2H) , 4 , 9 „, 2H) , 
FAB-MS (m/e) 343 (M) + ' 
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Example 143: Synthesis of Compound 8-10 



FAB-MS (m/e) 338 (M) + 



Example 144: Synthesis of Compound 8-11 



45 



50 



55 



oborane ether complex and stirred for 2 hours Z reaction J L ^ W3S 3dded With several drc P s °' trifluor- 
acetate, and the organic layer was washed Jih late'and saZ^H !T ^ M a " d 6Xtracted w * h - V 
Theextractwasevaporatedunder reduced Ip^lTandl^l T?** 0vera W™ sodium sulfate 
chloroform/methanol = 96/4) to obtain 97 m rfC^u d 8 T eWaSpUnfiedb y 8i,ica 9 el «"^atog ra ph y (e.uent : 

ssairssjs^r (t 2H) ' 2 65 <* ■* - * ■* « * 3 , 5 (t , 4H) , M 

FAB-MS (m/e) 342 (M+H) + 

Example 145: Synthesis of Compound 9-1 

SdS^ ^y^exanone according to the 

1 ,2,3,4-tetrahydrocarbazole in the same manner as in ExamJi 70, th ri e " COnverted int0 N-isopropyl- 3 - me thyl-6-nitro- 
in the same manner as in Example 1 37 P * ? ° ^ Example 71 ■ c °"Wd 9-1 was synthesized 

FAB-MS (m/e) 355 ( M)+ ' R ^ 3 ?4 (t ' 4H) ' 4 55 (S6p - 1 H > 6 31 ^ ' H), 6.99 (dd, 1 H), 7.32 (d, 1 H), 7.40 (d 1 H) 
Example 146: Synthesis of Compound 9-2 



[0293] 

was used 
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1H), 6.99 (dd, 1H), 7.32 (d, 1H), 7.44 (d, 1H) 
FAB-MS (m/e) 371 (M) + 

Example 1 47: Synthesis of Compound 1 0-1 

FAB-MS (m/e) 344 (M+H) + 
15 Example 1 48: Synthesis of Compound 1 0-2 

Examples 70, 71 , 72 and 100. ( 2H) 3 00 (8 3H ), 3.18 (t, 2H), 3.87 (t, 

FAB-MS (m/e) 377 (M+H) + 

Example 149: Synthesis of Compound 10-3 

FAB-MS (m/e) 377 (M+H) + 

Example 150: Synthesis of Compound 10-4 

^^"eSS-*«»^«^r*■ , ^ M, * M ■ M, * 4, *■*"*•* 4J ' ,,,,l, 

1H). 6.37 (br, 1H), 7.02 (dd, 1H), 7.24 (d, 1H), 7.45 (d, 1H) 
40 FAB-MS (m/e) 327 (M) + 

Example 151: Synthesis of Compound 11-1 

Examples 70, 71, 72 and 88. 70 (m 2 H) 2.85-3.00 (m, 2H), 3.02 (s, 3H), 3.42 (t, 2H), 

SEW™ «■ <»> 

FAB-MS (m/e) 371 (M) + 
Example 152: Synthesis of Compound 11-2 

1H),7.79 (br,1H),8.63 (ddd, 1H) 
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FAB-MS (m/e) 404 (M) + 

Example 153: Synthesis of Compound 11-3 



10 
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Example 70, 71, 72 and 101 Compound 1L3 waa a^hesfe* h ,„. samB ma „„ er „ „ 

FAB-MS (m/e) 404 (M)+ (dd ' 2H)l 7 30 < d ' 1H >- 744 W 1H), 8.53 (dd, 2H) 

Example 154: Synthesis of Compound 11-4 

Example 155: Preparation of hydrochloride of Compound 5-18 

oydiooowdo o, Compos 5 -i 8 . Hf^^^^^Tr'^T "** WMhM "* b " to 10 
Example 156: Synthesis of Compound 12-1 

from hexane to obtain Z^luonKrtS^qTS? ^° ncentra : ed and *• resulting residue was recrysta.lized 
and added wtth 7-fluoro-carbazole (2 ^^ ^^^^TT^ M ° 3Cid (2 ° ml) was cooled to °°C 
The reaction mixture was poured on an ice .aye a J 2d 2 ' I" 6 ' 1 W3S Stirred for 10 ™utes. 
resulting 7-f,uoro-6-nitro Jmazo.e (50 rn7)a^ < 11 9' 42% >- ^ ne 

mixture was added dropwise w«h 2-iodopropane £5 m 9 and ZdT! o^T" 8 " S ° ,Vent ' 8nd ^ ■ 
with water and extracted with ethyl acetate The extract was dri«< t I The reaC,IOn mixture was add ed 
evaporated under reduced pressure The resuftin^^ 
gel, developing solvent: ethyl acetate/hexa e 0 ^ 

resulting ^uoro-l-isopropy^-nitm-carbLoTe^^ ^ "* «%>. The 

under reflux. The reaction mixture was extracted with 2T»Zlt ^ T SX ' aed '- PrOH/w *er solvent (1:1) 
solvent was evaporated under reduced pTestre The tsuS IT " °Z anhydr ° US S ° diUm SUl,ate > and 
sorbent: silica gel, developing solvent- ethyl SlaZJf* ht « * PUnf,ed by C ° ,Umn chro ™tography W- 
65%). The resulting amino compound ^m^^ 

dropwise with phenyl chloroformate (190 mg) 7nd stored Tit 1 iS / ml) ' ^ the S ° luti ° n Was added 
extracted. The extract was dried ove anhyZTsX^lu^ Z^ 7*™ W3S added with water a " d 

sure. The resulting residue was purified b Sumn Zom^ ' ? *" olvem was evaporated under reduced pres- 
acetate/hexane) to'obtain pheny.^ane^3 mg ^p 9 '^ (ads0fbent: silica 9*. developing sofvent: ethy, 

San<f e e=r 2 ^^^ 
anhydrous sodium sulfate, and the solved 

FAB-MS (m/e) 409 (M+Hr (d ' 1H) ' 8 55 < d ' 2H > 



62 



EP 1 184 373 A1 



10 



15 



20 



25 



30 



35 



Example 157: Synthesis of Compound 12-2 

4-„itror*enylhydra!lne according to the method d.senbed in Journal N t-netn , 

FAB-MS (m/e) 408 M + 

Example 158: Synthesis of Compound 12-3 

,0306, WM^^™^*™**^^™"^*^ 72 ^ 
Compound 12-3 was synthesized in the ; same manners* in 2H) 3 „ (S| 3H) , 4,6 |t. 2H), 

FAB-MS (m/e) 406 M + 

Test Example 1 : Y5 receptor binding inhibition test 
[0 3 07] HumanYSreceptorgenewas—^^ 

L a gene fragment through PGR and introducing ^^^^^2^ and verified that the resulting 
Y5 gene obtained was analyzed by using ABI PR '?^ D ^7~^ ° f ed Q \ x by using a Baculovirus expression system, 
sequencewas correct. Expression of me human Y5^ ion system kit (Life 

iS5S S » ^ — of human Y5 receptor in a lar9e 

SST A — e prepared from the insect ceils in ^^^^T^^Z H5S 
with a test compound (10 uM) and 3 H-NPY (Amersham ^^SSS. fo m2"I leupeptin, 1 ug/ml eve.actone 
mM HEPES buffercontaining 1 ,M ^BJ™^ SSXjEid to the membrane was performed by 
B and 1% fetal bovine serum albumin, pH 7.4)^ Recovery ' " y tor was obta ined by an amount of 

the filtration method using a 96-hole Unit NPY Te — are shown in Table 1 . In the table, 

a group treated with a solvent. 

Table 1 



Test compound 



40 



45 



50 



55 



Compound 1-1 
Compound 1-2 
Compound 1-3 
Compound 1-4 
Compound 1-5 
Compound 1-6 
Compound 1-7 
Compound 1-8 
Compound 1-9 
Compound 1-10 
Compound 1-11 
Compound 1-12 
Compound 1-13 
Compound 1-14 
Compound 1-15 
Compound 1-16 
Compound 1-17 
Compound 1-18 



% Inhibition r atio (10^iM) 
95~ 



91 
78 
100 
98 
93 
100 
100 
100 
99 
103 
77 
109 
106 
111 
94 
93 
88 



Test compound 



Compound 1-39 
Compound 1-40 
Compound 1-41 
Compound 1-42 
Compound 1-43 
Compound 1-44 
Compound 1-45 
Compound 1-46 
Compound 1-47 
Compound 1-48 
Compound 1-49 
Compound 1-50 
Compound 1-51 
Compound 1-52 
Compound 1-53 
Compound 1-54 
Compound 1-56 
Compound 1-57 



% Inhibition ratio (10^M) 



80 
91 
52 
74 
54 



87 
102 
100 
96 
91 
89 
80 
88 
66 
88 
94 
89 
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Table 1 (continued) 



Test compound 


% Inhibition ratio (10u.M) 


Test compound 


% Inhibition ratio (10uM) 


Compound 1-19 
Compound 1-20 
Compound 1-21 
Compound 1-22 
Compound 1-23 
Compound 1-24 
Compound 1-25 
Compound 1-26 
Compound 1-27 
Compound 1-28 
Compound 1-29 
Compound 1-30 
Compound 1-31 
Compound 1-32 
Compound 1-33 
Compound 1-34 
Compound 1-35 
Compound 1-36 


84 
86 
97 
89 
77 
98 

100 

82 

96 

100 

89 

99 

94 

97 

82 

88 

75 

92 


Compound 1-58 
Compound 1-59 
Compound 1-60 
Compound 1-61 
Compound 1-62 

Compound 2-1 
Compound 2-4 
Compound 2-6 

Compound 3-1 
Compound 3-2 
Compound 3-3 
Compound 3-4 
Compound 3-5 
Compound 3-6 
Compound 3-7 
Compound 3-8 


66 
93 
86 
77 
50 

71 
85 
67 

88 

94 

89 

96 

100 

91 

95 

73 



Test compound 



Compound 4-1 
Compound 4-2 
Compound 4-3 
Compound 4-4 
Compound 4-5 
Compound 4-6 
Compound 4-7 
Compound 4-8 
Compound 4-9 
Compound 4-10 

Compound 5-1 
Compound 5-2 
Compound 5-3 
Compound 5-4 
Compound 5-5 
Compound 5-6 
Compound 5-7 
Compound 5-8 
Compound 5-9 
Compound 5-10 
Compound 5-11 
Compound 5-12 
Compound 5-13 
Compound 5-14 
Compound 5-15 
Compound 5-16 



Table 2 



% Inhibition ratio (10u.M) 



85 

89 

99 

98 

102 

99 

93 

84 

86 

92 

90 

97 

98 

101 

82 

89 
100 

75 

98 
104 

97 

100 

98 

95 

87 

86 



Test compound 



Compound 7-4 
Compound 7-5 
Compound 7-6 
Compound 7-7 
Compound 7-8 
Compound 7-9 
Compound 7-10 
Compound 7-11 
Compound 7-12 
Compound 7-13 
Compound 7-14 
Compound 7-15 
Compound 7-16 
Compound 7-17 
Compound 7-18 
Compound 7-19 
Compound 7-20 
Compound 7-21 
Compound 7-22 

Compound 8-1 
Compound 8-2 
Compound 8-3 
Compound 8-4 
Compound 8-5 
Compound 8-6 
Compound 8-7 



% Inhibition ratio (10u.M) 



90 

100 

88 

97 

97 

91 

97 

95 

94 

83 

96 

88 

96 

99 

92 

75 

89 

80 

86 

82 
95 
101 
98 
85 
100 
100 
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Table 2 (continued) 



Test compound 


% Inhibition ratio (10^M) 


Test compound 


% Inhibition ratio (10jiM) 


Compound 5-1/ 
Compound 5-18 
Compound 5-19 
Compound 5-20 


100 
100 
100 
103 


Compound b-tt 
Compound 8-9 
Compound 8-10 
Compound 8-11 


73 
mi 
78 
102 


L/Ompouriu sJ C \ 
Compound 5-22 
Compound 5-23 


99 
100 
98 


Compound 9-1 
Compound 9-2 


96 

7ft 


Compound 5-24 
L/Ompouna o-^o 
Compound 5-26 


95 
101 
108 


Compound 10-1 
Compound 10-2 
Compound 10-3 


100 
83 
95 


Compound 6-1 


94 


Compound 10-4 


y*f 


Compound 6-2 
Compound 6-3 


86 
102 


Compound 11-1 
Compound 11-2 


100 
96 


Compound 7-1 
Compound 7-2 


92 
99 


Compound 11-3 
Compound 11-4 


100 

97 


Compound 7-3 


98 


Compound 12-1 
Compound 12-2 
Compound 12-3 


100 
96 
97 



Test Example 2: Animal test for ingestion behavior induced by NPY 
water was orally administered. 

Test Example 3: Animal test for ingestion behavior induced by starvation 

[0 310] Male ddY mice (5-wee k old, 2 5-35 g) were starved from thenoon^ - ^^J^KS 
Lnd feeding was restarted 24 hours later. Each test compound ^^^^^^ Zxrtol feeding. The 

control group in which only distilled water was orally administered. 
Test Example 4: Continuous administration test for animals with obesity 
[0311, Male ob/ob mice (8-wee k old, 41 to 53 g) were oraHy 

frequency of twice a day for 2 weeks, and ^^^Z^^^S^^ orally administered, 
significantly suppressedingestioncompa^^ 

in which only distilled water was orally administered. 
Industrial Applicability 
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receptor is involved, e.g., hyperphagia, inappetence of cancer patients and the like and also are useful m 
.ngred.ents of medicaments for therapeutic and/or prophy.actic treatment of centra system dfseases sue fas 
cholia, epilepsy and dementia, and metabo.ic diseases such as obesity, diabetes TC^SESiS ISSS" 
dem.a, arteriosclerosis and hormone abnormality and the like nypercholesterolem.a, hyperl.p.- 



Claims 

1 . A compound represented by the following general formula (I) or a salt thereof: 




(I) 



m^^ 6 "*^'"]^ -NR3-CS- -CS NR3 

group (except for at least one carbon atom) may be replaced with a nitrogen atom, an oxygen atom a sulfur 
2ToroL o ° a " membe T d CyC,0alk y' ene 9™P> ^e nitrogen atom may e subXd S a ow 

thS S k 1 ^ 9r ° UP ' 8nd thS c y cloalk y |ene may have one or more substrtuentTpmvided 
that M may be a single bond when L represents -NR3-CO-- fcuosinuents], provided 

X k.m ^ ef ? 3 hnkin9 9r ° UP Sel6Cted fr0m the 9rou P insisting of -S-, -0-, -NR4- -NR5-CO- -MR 5 nr 

2 arou 2 o a"nd t e h f 7 UlaS ' ^ rePr6SentS 3 a,OT ' a " ^ ^ * • S^i. lerfinihe 

In JE? , B5 ^ aC1 " 9r0UP may have ° ne 0r more substituents, and the alky group may con ain a 

NB»re „^SSfS?'' 'ei" 688 ™* • ""tons 8™up selected from Ih. group consisting ot -NRS-CO- 
HSZZXIHZ!**"* S9 " eM ** 9,0UP """"S <* ™ ■** 8™P "»ing 1 to 20 cafton atoms 

and as- to 7-membered non-aromatic heterocyclic group (wherein said groups may further hate oSe or more 
s bs ituents, and may bind to R 5 to form a ring), provided that Y represents an aro^^Z^Z 

i 8 SUbStitUent selected ,rom the group consisting of a lower alkyl group a lower alkenvl arouo 
H".H- and R« each independent* represent a substituent selected from the group consisting of a hydrogen 
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ring (whe,.ln .aid dng may h». on. or ™J*^^^T™*^ "» *= " > " er alky ' 

acyl group, .heroin .ho lower alkyl group and ,h lower *y W ^ may 

-NR5-S0 2 - (in the formulas, R 4 and R* each ,nde P e "f ^ have one or more substituents, 

ora.ower\ C y.group > whereinthelowera.Wo^ 

and R* may bind to M to form a nng) or ^™*^t£J« above (in the formulas, R* has 
frnm the arouD consisting of -NR s -CO-, •Nn-'-US dliu i.n ^> 2 

the same meaning as that defined above) when A represents a benzene ring 

2 carbon atoms, 

Y represents a substituent selected from the group consisting of an *W 9™F n g 

an aryl group having 6 to 12 carbon atoms, an ffi 4 » 8 carbon atoms, 

atoms, a dialkylamino group having 2 to 16 carbon atoms " «j£JJJ ^ P dja 9 lMphosphoryl group 

cyclic group when X represents a single bond, , ou 

amido group (wherein said substituent may have one or more substrtuents). 
3. The compound or the sa« thereof according to Claim 1 or 2, wherein A is a hydrocarbon, ring group represented 
by the following formula (la), (lb) or (Ic): 

<x a a 

(la) (lb) ( ,c > 

lhe!owe?acyl group and the lower alkoxy group may have one or more substrtuents). 
4 . T,ecom P oundortnesa.t^ 

group and the low'er alkoxy group may have one or more substituents). 
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7. Thec -P-<iorthesa.tthe^^ 



R 104 H 



R 102 




O (XXI) 
R 105 



8. 





ring with 0* nitrogen atom to which they bM 22 -In ~ ft may bind to e.oh other to term a 
nng cons,«„ g aroma ,„ „ ffie ^t^SS^^S^IJ™- 

or more substituents); and ' nd sa,d r,n 9 ma V have one 

an amino gm U p,Lo»E«M^^ 

an am* groove J E32S^S.* 2ZSS^^~'«<'«" 



a a a 

(n>) (ic) 

one or more substituents) " l0Wer ^ 9r0Up 3nd the lower alkox V 9™P may have 

one 0~ uB ren?nSL~^ - * - -* ^ ~« 

atom, an oxygen atom and a sulfur atom. ed fr ° m the 9r ° Up COnsistin 9 of a nitro 9en 
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by rim is a substituenr seized from the group ooraMng of a hydr »W^ n ^ » yUJifonyiamno 

a triazolylthio group and an imidazolylthio group, 
general formula (XXII): 

(ft Jm 

r>"\ 

^n n .x (xxm 

(CH 2 1 n 

t= rn o S- -NH- or -NR 108 - [in the formula, R 108 represents a lower alkyl group, 
me ph^'oup and .he heterocyclic group rray have one e, more suPeMeente,]; 

n represents an integer of 1 to 4; . a|koxy group 

S^ES a„ integer », 0 „ 4. and when «. o, mere e, B-« exist. raspac.lv. .,. ledepeedan, and 
may be the same or different]. 
13 The compound or the salt thereof according to Claim 12, wherein X is -CH 2 -, -O- or -S-. 

40 solvate thereof. 

15. The medicament according to Claim 14, which is used for control of ingestion. 

16. The medfcament according to Claim 14, which is used for prophylactic and/or therapeutic treatment of diabetes. 

45 17. The medicament according to Cairn 14, which is used for prophylactic and/or therapeutic treatment of hypercho- 
lesterolemia, hyperlipidemia or arteriosclerosis. 

18. Thecompoundacco*^^ 
so for neuropeptide Y receptor. 

medicament according to any one of Claims 14 to 16. 
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(IV) 



ESSIES 

the lower a.koxy group may have on! ToZ £ subStuelT * 9r ° UP ' ^ *" 9r ° UP and 

y uu H ^wnerein saia suostituent may have one or more substifuents)]. 

^er^^ ° f ^Perohcestercemla. hyperemia or arterio- 

represenedbyth^^^^^ 

and a hydrate thereof a"; la ^slate there^ ' * ^ ^ * ^ Si0 ^ salt thereof, 

thereof for manufaoture of the medicament aSin^oSms 5 Li' " ^ * 



25 



26 



70 



EP 1 184 373 A1 

including human. 
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